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OFRMAN  EXPLOSiV^S.  PROPELLANTS  AMMUNITION 
ANL  RELATED  ITEMS 


F 

i 

I 

I*:  1  .*H.  •■.**  I  .in/I  fl  ll*»*  Domnins  .»aff<rrrsl  >hor»- 

»'!  INI,  \it  ric  ami  had  to  resort  to  sulnstifutr  explosive* 

*  I  s  it/.spf/nfstt'ffe )  which  in  irany  cases  re  if 
tiT*.»r  in.1  more  ei|ensivc  than  those  use*!  h>  the  Allies,  Th  • 
i  •  i  v  he  stjM  a  hour  the  profelJants. 

’I  •levc'Jowm.nt  of  (ierman  military  explosives  and  pro- 
j  «•  i  h  tuts  may  he  subdivided  into  the  follow  in/*: 

'  Period  ^Before  WWI.  MlacV  powder  was  used  as  a  pro- 
j»  Ham  and  as  an  explosive  up  to  :he  eighties  when  it  was 
rej  I  iced  for*  a  short  period  by  brown  powder  and  finally  in 
*!.«  fiuetiesfhy  smokeless  propel  hints  invented  by  Huttenhofer. 
\  ‘.in^le*hXse  tubular  propellant  was  adopted  in  1897,  under 
the  n.iiiii  jM  dP'97  (Rdhrenpulvcr  1897)  anti  a  douhle-hr.se 
tubular  propellant  INitroplycerinpulver)  called  HI  '07  was 
.(•‘opted  /in  1 ,  In  midirion  ro  rhese  rlrf-  (iermans  made  a 
Hike  p/npclUnt  ( hlattchenpulver )  anti  a  disk  or  cube  pro* 
pellanc/ 'Vurfelpulvcr ).  As  a  fillet  for  projectiles  the  Slack 
powtle/  was  te pi. iced  in  1888  for  a  short  |«eriod  by  picric  acid 
(I  A  i  and  then  in  1902  hy  TNT. 

.•  period  of  WWI.  Due  to  the  shortage  « »f  \t»  the  Dermans 
wen/  forcetl  either  to  use  single-base  propellants  or  to  sub¬ 
stitute  the  N<»  .n  double-base  propellants  by  some  other  HH, 
su<Hi  as  TNI  or  DNT.  Daring  the  litter  par:  of  VTV  I,  when 
ay  stiortag  *  *1  cotton  developed  due  to  the  Allied  blockade, 

the  *iernn:ns  resorted  to  the  use  of  v.ood  pulp  in  the  form  of 
£r«*|<.  papal  lor  nitration  to  NC.  and  also  to  the  use  oi 

t 

I  compositions  not  containing  any  M.or.NU  (See  Ammonpulvcf ) 
I  As  high-cxplosivcs  for  filling  projcctiler.  rhe  Germans 
•  in  .ul.lirion  to  TNT  HNH,  TNAns  and  mixtures  of  these 

/  with  Am  nitrate.  In  tilt  later  part  .J  the  war,  when  these 
/  aromatic  nitrocompound:,  became  scarce  they  began  using 
i  ilNDI’liA,  TNX,  I  IN  I  >t  ’h,  TN.N,  MNDI'h  sulfide  and  their 
i  mixtures  with  Am  nitrate,  I’b  nitrate  an.’  K  chlorate,  ton- 
>  merciat  bias' ing  explosives,  such  as  Donarit  and  Vestphalit, 
and  otlict  niotr  sensitive  explosives  wrro  used  lot  projectiles 
which  were  subjected  to  little  or  no  setback,  such  as  trench 
mortar  shells,  grenades  and  bombs.  The  Germans  also  started 
to  incorpo-  .to  M  powder  in  underwater  explosives.  Alt  of 
these  substitutes  were  fjirlv  powerful  and  superior  to  the 
mixtures  which  thev  were  forced  to  u.*e  during  the  later  part 
..f  I.  VII. 

(  .  Period  Before  WWII.  Beginning  in  the  middle  19.  0’s 
t.u*  Germans  foresaw  a  war  and  began  the  development  of 
explosives  which  could  be  used  to  replace  those  prepd  by 
the  nitration  of  aromatic  hydrocarbons  (derived  from  cos*  tar), 
of  which  it  was  patent  there  would  be  3  shortage.  The  most 
import  «nt  of  these  explosives  were  Hexogen  (Cyclonitc  or 
RDM)  and  I'entrit  f  I’entaerythritoltetranitrate  ot  I’KTN). 
Hot)  of  these  explosives  were  derived  from  aliphatic  com¬ 
pounds  of  which  no  shortage  was  expected  during  a  wat.  In 
addition,  these  explosives  were  much  more  powerful  than 
1  NT  ,  I’  A  .  or  even  t<  tryl,  but  they  were  too  sensitive  to  be 
ived  alone  as  bursting  charges  in  shells.  This  difficulty  was 
over  cur  ••  however,  by  coaling  the  particles  of  these  ex- 
plosivi  with  about  10'.  of  Montan  wax  applied  in  the  molten 
.  onuition.  ''uch  explosive  mixtures  could  be  safely  press- 
aided  into  eroicctilcs,  such  as  20mm  tc  88mm  shells  a 
b ruled  into  boosters  for  various  shell.  These  mixtures  cou 
not  ■  c.i  •  because  the  m  p ’s  of  RI)X  n -■  ‘  I’b.TN  are  ton 


■tt: 


ligh  to  purl  them  to  be  .mile.,  with  low  pressure  Strom, 
hen  it  was  .esirc,’  to  IcaJ  .sells  ny  casting,  the  German* 

..i.-d  I! I  \  I’KIV  with  *  •••  I.t  egaii  p_rts  of  low-melting 
•  xplosives  .Ti  DXH  it  'NT. 

•n  ad  a  it  ion  to  these  s- .e.iur  «\pi*.iven  the  Germans 
begin  tl*e  development  of  some  ratio,-  inferior  explosives 
before  V.  II.  These  were  called  i’.sat/nprengstoffc  (q*| 
fStibst itu'o  explosives). 

U  tc  propellants,  shout  '  -  ears  tiefore  VT  II,  the  Germam1 
..tatted  to  develop  double-hase  propellants  which  containcc. 
DFGDN  (in  lieu  of  NO)  — * i tb-  ir  •vitheut  MGu.  These  -rcre 
superior  to  NG  powders  because  being  "cooler*  ihey  caused 
much  less  eroaicn  of  the  gua  barrels.  The  development  of 
these  propellants  was  done  und<  r  the  direction  of  General 
l!t<»  Gallv.t*  (See  Propellants).  jjSjjy 

I'.Pv  fed  of  WWII.  At  the  beginning  of  the  war-  the- tier-  .'3® 
mans  d not  experience  a  shortage  of  aromatic  nitrocompounds 
and  we  •  able  to  use  the  following  evplosivea  for  loudl.ig 

shells:  TNT,  DNB,  P  A  .  tetryl,  HNDPhA,  some  alone  ^ 

and  others  In  admixtures  with  other  explosives*.  For  unde**  *  '  < 
water  explosives,  the  Germans  incorporated  ala  *  I)1*  of 
powdered  At  in  the  high  explosives,  as  had  already  been  .■ 

done  by  them  in  H  I  (See  aiso  under  Aluminized  Explosives,  4 

under  A  .  , 

Of  the  explosives  mentioned  shove,  »H  except  1>NI)  may 
be  considered  a-  good  military  explosives.  DNB  is  not  so 
good  because  it  is  less  powerful  and  more  roxic  than  TNT. 

It  was  used,  however,  to  stretch  the  supply  of  TNT  in  amatol 
and  ammonal-types  of  explosive  mixtures.  Tie  comparatively 
low  m  p  of  DNB  (ca  90°)  permitted  its  use  with  loading  mix¬ 
tures  containing  Am  nitrate.  At, etc.  Such  mixtures  did  nor 
exude  even  at  tropical  temperatures. 

Aa  mentioned  above,  the  Germans  before  IT  II,  de¬ 
veloped  two  of  the  .nost  powerful  explosives,  KDX  and  PKTN. 

When  these  explosives  became  available  on  an  industrial 
scale  they  started  to  replace  the  aromatic  nitrocompocr da 
as  bursting  charges  for  various  projectiles,  si  boosters  and 
ns  base  charges  for  detonators.  Vhen  AI  powder  was  in¬ 
corporated  in  mixtures  of  RDX  and  PETN  with  other  sub¬ 
stances  *he  resulting  explosives  were  the  most  powerful 
and  brisant  underwater  explosives.  Ir  was  by  the  use  of  these 
that  the  Germans  sank  many  American  and  British  ships. 

The  enormous  demand  for  explosives  and  the  shortage 
of  raw  materials  created  a  situation,  about  194$,  which  made 
i:  necessary  to  use  substitutes  inferior  to  TNT,  thus  lower- 
ing  the  efficiency  of  'heir  ammunition.  These  mixtures  ale 
listed,  and  some  of  them  described,  under  Ersatzsptengatoffe 
(q  v  ). 

The  Germans  used  single-base  propellants  in  small  arms 
and  in  some  smaller  pans,  while  double-hase  propellants  in 
which  part  or  ail  tht  NG  waa  replaced  hy  DEGON  (or  some¬ 
time*  TEOGN),  with  or  without  NGu,  were  used  in  37mm  or 
larger  caliber  cannon.  A  propellant  of  'uhular  granulation  was 
used  tor  guns,  while  either  flake  or  disk  type  was  used  in 
howitzers  (See  PropeHantsX 

Following  are  some  figures  for  the  monthly  production , 
in  metric  tons  of  the  principal  high  explosives  for  the  years 
194}  ir.d  1944- 
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and  others  are  listed  under  Ammu  ition 

*  :-C.  BIOS  (British  Intelligence  ibjectives  Sub-Committee) 

•  sinal  Repot.-  (h'-v-bers)  595,  644,  668,  683,  709,  716,  833, 

389,  9  12-'  12k  l20v  »VT  1442,  1487,  1623,  1631, 

’1633,  16)6,  1-39,  16  ,  164.'  16-  -,  1682.  1720, 


and  1842 

51)  BIOS  Miscellaneous  Reports  Vumburs)  -  am  24 
'  ',2)  CIOS  (Combined  Intelligence  Ol ,  -ctivr.i  SuKf  -ommittee) 
v  Reports  (Item  Numbers)  2i-3,  22-4,  2  -6,  *2  3,  2*-16,  -3*15, 
-  24-4,  24-10,  24-12,  24-21,  2-1-2  .  25-7,  25-M.  5-16, 

,25-13  25-20,  25-22,  25-32,  25-33,  75-34,  25-38.  .”-39, 

^  25-<l5,  25-52,  26  11,  2 6-12,  26-32,  ’6-34,  26-51,  *..-68 


Get  III 


ii,  Ji-'l,  .v:.',  .’ii-H(..  2'-l4,  2'-46,  2'- 38, 

r-m,  28-4,  28-24,  28-41,  28-39, 
.8-  !.  -  K~»- ,  28-4  ,  28-51,  28-56 ,  28-61,  28-1.2,  28-63, 

28- , 4.  28-66,  29-10  2')- 12,  20-14,  29-17,  79-18,  29-20. 

'■  -0  -  >.  2**-2«»,  29-28,  29-3(1,  29- V',  29-44,  79-45, 

29- s  ,  2»-0.,  36-8.  ,0-'.*).  30-'  1 ,  30-84  ,  30-93  ,  30-115, 

31-3,  31-9,  li-12,  41-1 1,  31-15,  31-2i.,  31-40,  31-4o,  31-48, 

31- 53,  31-54,  41-55,  4  1-  56,  41-5',  4  1-68,  31-7 ',  11-73, 

42-8,  42-1  4,  42-2',  47-34,  42-45,  32-48.  42-61.  42-64,  32-66, 

32- '9.  32-108.  32-1(19,  '2-114,  33-2,  43-',  4  3-10,  33-1  1, 
3  3-20,  33-4 1,  43-43.  4-3-4  1  .iml  3  3-m, 

\i -m,  Ocpft.  (i,Ui,r«irrki>rri.  Geschosszunder,  Reicha- 
■  l»uk  :erei,  Rerlin  (  1938) 

'4)  Krupp  Wbrterbuch  Deutsch-F  ran  oosi  sch-EngJi*ch, 

I,  leil:  Feld-,  Gehirgs-  und  Flugabwehrgeschutz,  K s.s.-n 
( 1938) 

5  5)  Ditto.  ‘I  fell;  l.isenbahn.irtillerie,  Maschiner.wa  (tc, 
I’anrerk  nfwcgen,  Rsllistik,  Sondeigeriite,  Risen  (1942) 
'<>)  Anon,  Gerarliste  vom  1.7,43,  ReichsJn<ckcn.-i,  Berlin 
(1913) 

57)  Anon.  Deutsche  Abwurfmumtion,  Rcichsdruckcrci, 
Berlin  (I9>4) 

58)  Anon,  Illustrated  Record  of  German  Army  Equipment 
1939-1945,  Lithographed  boo*  in  *.  volumes  issued  by  the 
British  (4ar  Olfice,  London  (1947-1918) 

Note:  This  book  ,  being  classified  could  not  be  used  in 
compilation  of  this  dictionary 

59)  G.M.  Chinn ,  The  Machine  Gun,  U  S  Navy,  Bureau  of 
Ordnance,  Washington,  DC,  v  1  (1952)  (Unclassified), 
v  3  (1953)  (Confidential) 

60)  W.Domberger,  V-2,  Viking  Press,  N  Y  (1954) 

61)  W.fl.B.Smiih,  Sr.-all  Arms  ot  the  World,  Military  Service 
Pobl  shing  Co,  Harrisburg,  Penna  (1955) 

62'  A.S.Locke,  Guidance,  Van  Nostrand,  N  Y  (1955) 
(V<  .  of  the  book  "Principles  of  Guided  Missiles”,  edited 

G-ayaOn  Merrill)  (Sec  also  under  Warplania,  Weapons 
>"  1  -ther  items) 

hi)  Private  communications  from: 

a)  Dr  l..  R-  Littleton,  4)  ashington  D  C 

b)  Dr  A.  Stcttbac'uCf,  Zurich,  Switzerland 

c)  Dr  M.  M.  Kusti  viU'li,  Buenos  Aires,  Argentina 
u)  4Toi  H.  Rinkeobach,  Allentown,  Pennsylvania 
e)  G.  B.  Jtrtitt  and  K.  F.  Kempf,  Museum  of 

Aberdeen  Proving  Ground,  Maryland 
•  -  .some  information  and  technical  assistance  was  olitau,.  1 
from  the  foil, living  personnel  of  Picatinny  Arsenal,  Dover 
New  Jersey:  R.Frye,  C.G.Dunkle,  D.D.Sager,  L.ll.hriksen, 

J. f.Capeil,  A.B-Schilling,  11.11. Bullock,  II. A.  I'isch, 

M.Kcsnick,  G.H.Kogers  and  Dr  L.T.Sniirh. 


Abbreviations  for  Ordooncv  Term* 

American  and  British  abbreviation*  are  given  under  in¬ 
dividual  items,  whereas  German  abbreviations  ate  as¬ 
sembled  in  a  separate  section  at  the  end  nl  this  dictionary. 

Aeknowlodgomor  - 

The  aui'.ors  wish  so  maite  .uetul  ac.nuwli-dgemeni 
f->r  the  generous  assistance  given  by  a  number  of  people 
at  Picatinr,  Arsenal,  Dover,  New  Jer.,  ,  an  I  .herdeen 
I’r.-vin,  Grouni,  Maryland.  Special  thanks  are  w.c  to  the 
Museum  personnel  of  these  two  facilities  and  to  members 
ot  the  following  groups  at  Picatinny  Arsenal:  Foreigi 
Ammunition  Unit,  Chemical  Research  Section,  Technical 
Publications  Section,  Technical  Information  Section, 
Printing  Control  Of. ice  Print  Shop,  Photographic  Unit 
and  Stenographic  Unit. 

The  names  of  persons  who  helped  materially  by  ditec t 
technical  assistance,  and  chose  who  by  administrative 
assistance  made  it  possible  to  complete  the  work  wilt 
oe  listed  when  the  "General  Section*  is  published.  The 
names  ol  individual  contributors  to  this  "German  Section" 
are  noted  in  the  reference' 

I  hi  authors  aim-  wish  to  acini  n. edge  their  apple- 
elation  to  Dr  Hans  Walter,  now  at  Picatinny  Arsenal  and 
wi-h  ihe  German  Wehrmacht  during  WW  II,  for  reviewing 
the  Manuscript  the  turni-liing  so—c  last  minute  additional 
inlorrrntior, . 


Abbreviates  Used  In  Roforoncei- 

AF.F  Allied  Kspedilionsty  Force 

Ar.on  Anonymout 

Harnett  flam.-  -.,  Fsplosives.  Von  Nnstrund,  N  Y  (1910) 

BIOS  British  Intelligence  Objectives  Sub-Committee 

Rr  British 

CIOS  Combined  Intelligence  Objectives  Sub-t  e-nmittee 

Colver  Colver,  High  Ksplosives,  Van  Nnstrand,  N  Y  (1918) 

Davi*  Davis  Chemistry  of  Powder  and  Explosives, 

Wiley,  NY  (1943) 

D  C  District  of  Columbia 

DRP  Deutsches  Reichs  Pstem(i.,erman  Patent) 

FIAT  Field  Intelligence  Agency,  Technical 

FM  Field  Manual 

Get  Germ  tn 

Govt  Government 

Ut  Br  Great  Britain 

HMSO  his  Majesty’s  Stationary  Office 

Marshall  Marshall,  explosives,  Churchill,  London,  v  !  Hi  * 

1 191'),  v  3  (1932) 

Md  Maryland 


Mem  Anil  |-r  Memorial  de  I’Artillcrie  Franqaise 

Me'm  poud  Me'morial  des  poudres 

\av  OrJ  Naval  Ordnance 

M>R(  National  Uelrnse  Research  Council 


N  J 

N  Y 

OSRD 

Pa 

Pat  or  l> 


PR 


Pic  A tsn 
Kept 


I'M 


1  sl> 


New  Jersey 
New  Yotfc 

Offiie  of  Scientific  Research  and  Development 

Pennsj  Ivan' a 

Patent 

I’ublii.ition  ftiurd  (ot  Ihe  II  S  Ollice  >1  7  cchr.ical 
Services) 

Picatinny  Arsenal,  Dover,  N  J 
Report 

/eitschrih  fur  das  gesamte  Schicsa-  und  >preng- 
stoffweser. 

Technical  Manual 
und  i  tier  tor  "and”) 

I  riitrd  States  Patent 

volume 

von 


Remarks 

This  compilation  has  been  made  with  the  object  ol 
providing  a  ready  reference  to  the  subject  matter  covered 
bv  mc.-.ns  ol  an  alphabetical  arrangement.  In  grneral, 
only  sufficient  information  is  furnished  for  understanding 
of  the  principles,  meaning  of  terms,  process,  mechanical 
layout  etc.  Numerous  references  lo  original  sources  are 
provided  lor  those  seeking  more  detailed  intimation. 
Classified  information  has  been  carefully  esciuded.  How¬ 
ever,  a  lew-  classified  references  have  been  given  to 
permit  further  study  by  those  with  authorized  access  to 
such  sources.  N<-  attempt  has  been  made  to  include  all 
data  and  information  available  t"  the  Ordnance  Corps. 

It  should  be  nottd  that  the  use  of  the  i  vriod  with 
abbreviations,  in  the  table*  and  at  the  end  of  sentences 
was,  in  general,  omitted  where  this  could  be  done  with¬ 
out  causing  any  difficulty  to  the  reader.  However,  a  period 
was  used  at  the  end  of  each  dictionary  '»em  co  indicate 
the  conclusion  c;  the  item. 

Some  last  minute  changes  and  insertions  were  made 
by  Dr  Fedoroff  and  not  edited.  For  faulty  punctuation,  poor 
r.nglish  or  irregular  arrangements,  he  assumes  the  re¬ 
sponsibility  ar.l  hopes  that  the  sense  of  the  text  is  clear 
everywhere. 


Due  to  t'.e  sh.cage  of  funds  for  this  dictionary,  eve  rv 
effort  was  made  to  keep  the  typing  and  printing  costs  as 
low  at,  possible.  For  this  reason  the  lower  cost  vantyping 
outside  contract)  was  uhciI  in-trud  I  the  better  but  more 
expensive  linotyping 


It  in  hoped  that  the  General  and  Analytical  sections 
of  this  project,  "  A  Dictionary  of  Explosives,  Ammunition 
andWespors",  will  be  linotyped  and  present  a  better  ap¬ 
pearance  than  was  possible  to  date. 


NOTE 


The  Genera!  and  Analytical  Section.-)  referred  to  in  the  body  of 
this  Section  have  not  vet  been  published.  It  is  expected  that  prep¬ 
aration  of  the  General  and  Analytical  Sections  will  be  started  early 
in  1958  with  a  publication  target  date  sometime  in  1960.  Data  unde* 
each  letter  of  the  alphabet  will  constitute  a  separate  report. 

The  General  Section  will  cover  American  and  British  explosives, 
ordnance  terms  and  a  short  resume  of  American  and  Britis  h  ammuni¬ 
tion  and  weapons. 

The  Foreign  Section  will  include  explosives,  ammunition  and  weap¬ 
ons  of  countries  other  than  U  S  and  British,  i  e,  German  (this  section), 
French,  Italian,  Japanese,  Belgian,  Czech,  Spanish,  Swedish.  Swiss, 
and  Russian.  Only  the  Russian  Section  has  been  published  to  date 
as  Picatinny  Arsenal  Technical  Report  No.  2145,  February  1956. 
The  Russian  Section  is  classified  Confidential. 


'  1ST  OF  GERMAN  EXPLOSIVES,  AMMUNITION 

AND  related  items 


l?i"  Composition!  ■  •  I  j  ••  . i* i  .1  UJ. 

"A”  Raketen  \  «•  . t  t 

tit. iii^  M  »»»*•*!  :»■  *’>:  I  «*f »  •  i-ii*  Mil  <.i«n«ry  rn.  ko:  ■.  :  lit  fii-,i 

!ll«*i|l  I  W  Is  tli«  \  l  !,  W*.  ‘,1  .J  (1  i*ut  (  .ni  l  VI.I'. 

*'*  *'M  K*** V  .in1  1  t «  iis  •!«.inu  it  r .  it  v..»s  k'.stici  rsslnl.  *1  In* 
next  rn  kit,  rlii-  A.!,  wl,n  |;  ,i  |  fi  .it*-  1  n«  I ‘>3 1,  w.is  .in  improved 
A-l  i in  1  when  lit*  tf  »t  ri-.ti  Ik  !  .in  .ilfifude  n«  < *001;  fret,  In 
.if  iii  tit*niitti..<*  i in*  .V  *  M.»s  :<  i.  !»  r v  .is  die* 
j>r<  !ri essor  of  the  A- ,  developed  in  heenn  «  f  I'MJ  „n,| 
*:»»w  i  iiii.M  «>n!>  kni’VMi  .is  the  \  *2.  I  he*  AM  r.u'lct  wi's/li.'*! 

1  t »  lbs  .in.!  w.»s  25  ft  |.»np  .in«!  2*  ft  to  diameter.  Tin*  A*4 
n  ikot  is  l>; icily  descrieed  under  V The  next  5  rockets 
that  were  develoj  *•!  at  iVimemllcde;  il.«  A-5.  A-t..  A-.*,  A- 8, 
A-1'  an<l  A- Hi,  wen*  Mire  I  y  cxperimenr.il.  Ann»n y  these,  the 
A-°  am!  A»l0  were  intended  for  bomkirdmen:  »»f  the  1*  N  A. 
Tl ».  A-*’  was  intended  to  he  carried  iloft  hv  the  A-l  airing 
tlie  first  phase  of  tin  trans-Atlantic  trip. 

Referent  e:  I  .  Ko*t  Jr  .  (’uided  Missiles,  Km'kt'ts  and  I  «*r- 
pe.loes.  I.othrop  A  i  «»..  \  V  (1*  *1),  pp  22-M. 

A-2  >11  is  \».  . 

A-4  (Rocket >. Name  as  '-2  (Rocket). 

<»e  also  U.Mornl  •«*  ei,  V-2,  Viking,  N  5  <l‘*s  i)  . 

MA6'*  Fusehcodi!  were  low  tension  fuse  heads  ilfvltipc!1  at 
Tr»  •.loif  I  ahrik  a.-*  substitutes  ,'or  the  "<»  3"  fuseheads  after 
it  he*  ame  iifficult  !»»  oh»ain  ccriuo  -  magnesium  iiiov  (called 
Misehmetall),  one  of  the  essential  ingredients  of  Ci  3. 

The  Af»  fuse hc.iils  were  manufd  by  dipping  the  tip  ot  a 
bridge  win-  successively  into  the  following  compositions: 
a)  First  dip  composition  consisted  of  dry  Pl»  picrate 
*M*r,  and  silicor  (particle  size  -0  to  40  microns)  l(tg. 
suspended  in  about  ml  of  a  2*1  soln  of  NT*,  in  t.n/l  or 
butyl  acetate.  After  the  coating  was  dry,  the  bead  on  the 
bridge  v.ire  was  dipped  into  the 

hi  Second  lip  composition  which  consisted  of  dry  Pb 
picrate  M>g,  Pb  chromate  3Ap  and  silken  (size  20  to 
•Id  microns) lAg,  suspended  in  about  71  ml  of  3r»  soln  of 
NC  in  amyl,  or  butyl  acet.o*  .  ‘*"!.c  dried  *  ad  was  dipped 
into  the 

c)  Third  dip  composition  which  was  a  lacquer  ''onsisting 
of  a  15%  so!n  of  »V’  in  75/25  -  butyl  ucetute/alt  ohul, 
to  which  was  added  20*4  Si  pal  in  AOM  (methyheye  lohcxvl 
ester  of  adipic  acid)  calculated  on  the  dry  weight  of  the 
N’C.  Then  the  dried  bead  was  dipped  into  the 

d)  Fourth  dip  composition  whii.li  consisted  of  N(.  lacquei 
as  in  fc)  to  which  was  added  0.8g  of  Sudan  Mrown  (U.8g 
per  10  1  of  lacquer). 

Further  operation*  ate  the  sure  as  described  under 
I*  use  he  ad  Manufacture. 

Reference:  R.  Ashcroft  et  al.lllOS  Final  Rept  No  833, 
Item  No  2  (1046),  P  A-  3/35. 

A-9/A-10.  Long  range  guided  missile  designed  to  have 
a  range  of  5,000  km  is  briefly  described  in  TM  9-19R5-2 
( l«>5  3),  |  233. 

Abbrv viol !on»  for  Ordnance  Terms.  See  Ordnance  Terms  and 
Abbreviations  in  this  section. 

Abfolt  sours  or  Abgongs sours  .  Sec  V.’jstc  (of  Spent)  Acids. 
Aaofiorkil  2. Same  as  Filler  No  57. 

Absolute  Method  of  Mocsuromont  Bosed  on  Impulse  (Absolut 
Me  sever  fnhren  auf  CJrund  dr*  Kraft  stoss).  A.  Schmidt  dcvel- 


■*«‘i  I  I..:  Hind  which  permuted  tabulation  .»l  tin-  iticcli.MU.  a. 
w«*rl  |*«cbi(*.;  ! »v  fh<*  >letoti..(in,i  an  explosive.  It  is  V* 
s«  r i »••*,!  !  rieflv  by  A.  'Hctthachor,  Nprenp-«md  *Vhirss*nft«  . 
y  urn  ti  •  Iv4si.  •.  II*. 

Acctyfcn  (Ace*yle*e).  v*-e  ral  seition  -u  <1  the  follow  i ii  • 

'  i’ti  rein  es; 

l>  k.R«*||r,  \.b  o  .  i  .it  \»  i  lylim  i  bcs  ti-.tr>,  1*0  P»*i  ' 

I  !  J  •  if.nut  I**  0 

Vi.Ri-jpi  ,  S\  r s  of  Intermediates  lor  i  olv.imitlo*  on 

\*  rt\  lem  Ibi.is,  !  I  |{i ;  I  J^,AS>7about  l‘»a<.). 

Active  Sheoth  (  Htivc  Mantt  Ipatrom* )  \  type  •«!  .slieatb  .•»»* 
(.lining  N(»  o'  MiC  (nitroglvcol )  together  with  inert  ingredient 
was  used  bv  tin*  (»:'-i*ia»r  for  none  permissible  esp!  *sive4.. 
su<*b  as  Metier* Wasagit,  *tt.  One  of  ibe  c.irlier  active  sb**.i»u 
consisted  of  Nl •  15,  rock  salt  >5  lind  N.i  tdiarbonare  5r 
but  thin  was  later  i  banged  to  N(i(with  or  w  itboul  nitrog|y«  «*|  l  . 
12,  ri»ck  salt  33  and  N«i  bicarbonate  Tbe  composition 

.»f  sonic  oilier  active  she  iths  were: 


Sheath 

NliC 

Null 

Na  i»i curium. itc 

Kit  s«*!guiir 

'•i 

|0.<> 

- 

TS.U 

ss.o 

- 

'U 

l.’.o 

- 

f.H.U 

2»di 

- 

M  . 

11 .0 

1.1) 

K7.0 

- 

1.0 

m.i; 

• 

KH.O 

- 

2.0 

TJic  sheathing  operation  was  carried  out  .tutoin.it ic ally 
at  rhe  Syrhen  plant  of  H  A  S  A  -fi.  <»n  a  modified  Niepmann 
cartridgirg  mat  bine,  permitting  cartridges  weighing  7(.  gran: 
to  f»e  sheathed  with  55  grams  of  active  sheathing  material 
\ot'*r  According  to  Ntetthachef  (Ref  3)  a  shear),  (Mantel- 
patrone)  25  mm  in  diameter  an*!  3.5  mm  thick.  Consisting  .( 
Na  bicarbonate  82  -  K5  with  N(i  18  -  reduces  the  t**i*  - 

perature  of  the  gases  of  detonation  from  2t'0(»  (for  n  et,- 
sbeathed  #*vp!o«»ve1  »o  400 

Note:  .According  to  T.l‘rba»iski,  Frzemyol  Cbemiczny  4. 
•18?,  (1948),  toe  active  layer  (sheath)  was  made  in  the  *  »n; 
of  a  tube  sligh  !y  larger  than  the  cartridge  of  the  ngular 
charge.  The  cartridge  was  then  in.seneJ  into  the  tula 
vlhen  the  cartridge  was  exploded,  the  combu-tible  protective 
lay  et  •sheath)  was  dispersed  ond  vaporized,  thus  frrniin/  i 
"ilouu  i»f  salt*  which  prevented  the  ignition  of  firedamp  •». 
coal  dust  which  might  be  caused  by  the  charge  alone. 

(See  also  •‘Sheathed  Kx plosive*  u.  the  geneial  sectnm). 
Re  fcrcnccs: 

1 )  O.  V.  St, tk land,  P!)  Pept  No  925  (1945) 

2)  R.  A,K-rof.f  '  Ii  Rept  No  63,n*»-  (H*r;  ,  :  4.1  g  • 

A-l/ll 

3)  A.  Stetthacher.Sprcng-  und  Schierstoffe,  /.nr*^l‘  * 

P  ‘>2. 


Aerial  Burst  Futos  arc  i7ev.ee*  festgned  to  (unction  a 
bomb  while  still  in  flight.  Following  (icrman  fuzes  are 
briefly  described  in  TM  *)-l98V2  (1953>,  pp  132,  If, 8,  l?l 

I  74 -hi 


1)  (4!)  Mechanical  Clockwork  Fuze  was  used  in  SI.  2 A 
hutteifl/  bomb  (pp  132*3) 

2)  (29)  Mechanical  Aerial  I3u.*st  Fuze,  used  in  the  l.C  luf 
single  unit  parachute  flare,  consisted  of  a  hukelitc 
housing  containing  a  closing  cap,  withdrawal  lug, 
safety  spring,  striker  pellet  guide,  striker  pellet, 
striker  letent  pin.  firing  spring,  two  ball  detents,  and 
a  striker  return  spring.  The  withdrawal  lug  and  the 
closing  cap  *vere  retained  by  a  curd  which  whs  attached 
to  the  flu;c  parachute.  As  the  flare  descended  the 
safety  spring  wax  extended  until  it  was  tensioned 
sufficiently  to  withdraw  the  striker  detent  pin.  The 
ball  detents  were  then  free  to  move  inward,  and  the 
striker  pellet  was  forced  hv  the  firing  spring  to  carry 
the  striker  into  die  percussion  cap.  Ac  the  end  of  its 
travel,  the  striker  pellet  iompr«  «sed  she  striker  return 
spring.  The  flash  from  the  cap  ignited  the  delay  element 
and,  after  the  delay,  die  detonator  initiated  the  mate 
charge  of  the  bomb  (pp  l(»M>) 


1)  l'> ri'i  cell  nil  Aerial  Burst  luzes  (49)AII  and  (49)(ti 
were  used  in  some  ruckvl  bombs,  such  as  I*  . 

5(il!ltS  ami  K.  lOSltlKS  (f  !(•')) 

i)  (*'9>  Mechanical  Aerial  hurst  Fuze  was  used  .  i 

parachute  (lares  art!  phntcflash  bombs  (pp  1”1-  i 
5>  594  ami  (SO)A  Pleiiric.il  Aerial  Hurst  luze: 

ti  l '/.t /,)  useil  in  mii'io  antipersonnel  an.l  incemliary  co  - 
tamers,  cunsistei!  oi  turn  igniter  bridges  connect!  j 
directly  to  the  two  plunders  without  any  intervening 
condensers  nr  resistances.  The  bridges  were  '.hi  s 
fired  as  soon  as  the  bomb  or  flare  left  the  ji rcra ’ 
initiating  pyrotechnic  delay  trains  which  provided  tie 
aerial  burst  functioning.  The  shorter  delay  was  fit' d 
from  the  A  plunger  amt  the  longer  delay  from  the  It 
plunger.  If  both  plungers  were  charged,  the  short  del  ty 
I unc tinned  ami  if  onlv  !(  was  charged,  the  longer  del  .y 
functioned.  The  inner  construction  of  both  luzes  w.  s 
the  same,  hut  the  (*.o)a  was  twice  as  long  as  t!  r 
49A  (p  I'd) 

(i)  ( V})lt  Klee  trie  Aerial  Hurst  luze  (K1  /.tZ)  us  d 
in  SCI  dMi  bomb  and  in  some  parachute  flares,  differ' d 
[rom  the  previous  iuzc  hy  having  three  igniters  inste  d 
of  the  conventional  rwo.  The  igniter  under  the  A  pi  eng  it 
was  in  suen  a  position  as  to  give  a  Osccond  deli  y. 
The  other  two  igniters  were  under  the  H  plunger  a  *d 
gave  41  and  58  second  delays  respectively.  If  t  »e 
short  delnv  was  requited,  both  plungets  were  chargt  d. 
If  a  longer  delay  was  neressary.only  the  B  plunger  •  is 
charged  (pp  I  ”2-5) 

7)  (i9CU,  6V I  j  and  Wli  Klectrical  Aerial  Hurst  Fu  .e* 
(Pyrotechnic  Delay)  used  in  various  bombs  and  <  on- 
titiners,  were  cylindrical  in  shape  and  nude  of  alumin  im. 
Or*  release  from  the  plane,  the  igniter  bridge  li-ed 
ig: rh“  loose  hlacl  powder.  This  in  Cum  ign  ted 
li.i  pyrotechnic  delay  mixture  (no  composition  vas 
given).  <m  expiration  of  burning  of  tbc  dela>  i. 
flash  -  con.position  and  the  black  powder  prj:  .t  •  ere 


c  ,4+:-. ' 
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ignited,  etc  (pp  174-5) 

K)  TV,  (TV)  and  <79)A  Klectrical  Aiti.'  Iturst  Fuzes 
(Pyrotechnic  Delay!  used  in  paracou  ■  flares  and 
photoflash  bombs,  resembled  in  appeal. -  and  action 
the  59  fuzes  (pp  174-5) 

9)  (89),  (89)11,  (89)1.  and  (89)D  C  lockwork  ..  rial  Burst 
Fuzes  arc  described  on  pp  175-7 

The  following  aerial  burst  fuzes  are  ibed 

in  I'M  1:9-1985  (1942),  File  Nos:  ’14.9,  .  •4.91, 

::J4.92,  2524.9),  25- 12.9: 

('V!  Mechanical  Aerial  Burst  Fuze 

(9)  Klectrical  Aerial  Hurst  Fuze  (See  below) 

(49)  Aerial  Burnt  (Special)  Fuzes 

(59)A  Klectrical  Aerial  Hurst  Short  Time  Fuze 

(89)  Clockwork  Aerial  Hurst  Shoit  Time  Fuze,  t  n 

of  these  luzes  is  described  bein'1 * * * * * 7 

Id)  (9)  and  (9)*  Klectrical  Aerial  Burst  (Short  Time' 
(  jzes.  used  in  some  parachut-  flares  and  in  I;  If.  5b 
photofiush  bomb,  were  cylindrical  ii<  shape  and  contai'.ed 
i  discharge  tube,  tw  emdensers,  a  resistance,  a 


lit'*  3 


I'J.'1**'  two  t barging  i  lungers.  The  third,  smaller 

prinper,  was  believed  to  I  used  lor  tcsriiii!  the  Blnw 


pl-iMKOr,  was  believed  to  I  used  (or  testing  the  glow 
disvh.ug*  tuhe.  Beiure  ,  Hoping  the  flare,  the  charge 
•*<?  t'I“ne  passe, 1  h  ough  the  plunger  into  the 
••h.itgine  cor.Jtnsot.  lit  .'barge  (hen  slowly  ieaked 

'  ■>  aisr.  ni e  to  t1  -  firing  condenses.  At  the 
.  '  •  '•  <  was  built  i'P  on  one  plate 

i  •>  _  i'1'1  '  •  I  irge  tuhe.  When  the  charge, 

*•»  "i  is.J  ‘iy  and  through  the  igniter 
I'lio.  .  ,'a  he  .ther  plate  of  the  discharge 

tuhe  u-  ;h  ■  ,i  .  :i  ij;c  of  the  gas,  tiie  current 

sutped  through  the  tul  e  ..in’  igniter  bridge  which  then 
ignited  the  .juick-ni.iteh  train  which  fired  the  burster 
iharge  of  the  flare,  ni  of  •  :e  ;hotostat  bomh.  The  function 
of  the  glow  .lisehif,  •:  t*.  e  -as  similar  to  a  condenser. 


Agasld  2  .One  of  the  prc-W  I  dynamites:  NG  30.0,  vegetable 
jelly  2.0,  wood  meal  1.0,  Am  nitrate  36.0,  K  chloride  3 1  .OfX , 
oxygen  h  dance  +  5. <>*:,  Trnuzl  test  225cc[  Naoum,  Nitro¬ 
glycerin  f  l  -.K’H),  p4ll  j. 

Akardlt  (Acnrdite,  or  asym-Diphenylurea).  Dcsctibed  in  the 
general  section.  Acardite  was  used  by  the  Germans  in  aome 
smokeless  propellants.  When  used  in  small  quantities  (say 
0.0")  it  was  as  a  stabiliser,  while  in  larger  quantities  (e  g 
h°<),  it  was  used  as  a  moderator  of  the  burning  rate  and  as 
a  flash  reducer. 

Note:  According  to  PB  Rept  No  11, ><14,  neither  an  aaym  nor 
a  svm  OPhU  exercizes  any  gelatinizing  action  on  NC,  es¬ 
pecially  if  NC  is  of  high  nitrogen  content. 

During  VPTTII,  the  Germans  culled  asv.n-DPhU  Akardlt  !, 
because  they  developed  two  other  derivatives  of  urea:  Akardit 

II,  (II  OHN.CO.NfC  Ils>a,  and  Akardit  III,  (ll#C2)IIN.CO.  N 
(C  II  )  .  As  a  stabilizer,  Akardit  II  was  better  than  Akardit 

III,  and  the  latter  was  better  than  Akaidit  l.For  gelatinizAtion 
of  NC  Akardit  IP  was  better  than  Akardit  U,  and  II  was  better 
than  I  [See  PB  Rept  No  925  (1945)  p  18]. 

Albll.See  Gesteins-Albit. 

Aldorfit  (AMorfite).  A  Pavier-type  explosive  invented  in 
Switzerland  and  also  used  in  Germany.  For  example;  Am 
nitrate  81,  TNT  17  and  rye  flour  2f»;  velocity  of  detonation 
i960  m/sec  at  d  1.17  for  charges  confined  in  50mm  diameter 
steel  tubes. 

References: 

1)  Marshall,  1(1917), p  J91  2)  Barnett(!919),pl95  (See  also 
under  Swiss  Explosives). 

Aliphatic  Nltromines  of  WW  ||.  Out  of  a  great  number  of 
aliphatic  nitramines  examined  in  Germany  during  U’W  II  from 
the  point  of  view  of  utilizing  them  as  explosives  or  as 
plasticizers  for  NC,  Kumei  mentions  that  two  of  them: 
(02N,0)CII2  N(N02)CII2N(N02)ai2N<N02)ai2(0N02>,  m  n 

155°  and  <02N0)CII2N(N02)ai2N(N02)ai2N(N02)ai2N 

(N02)CH2(0N02),  m  p  21 1°,  ate  of  particular  interest 

because  they  seem  to  be  more  powerful  than  KDX,  judged 
by  the  Trauzl  lead  block  test.  Both  nitramines  were  ob¬ 
tained  as  by-pcoducts  in  the  monufacture  of  RDX  using 
either  the  K-Salz  or  the  KA-Salz  process.  [  G. Homer,  PBL 
Rept  No  85,160  (1946),  p  16  ] . 

Note:  According  to  Mr  L.Silberman  of  Picatinny  Arsenal, 
the  above  compounds  are  called: 

1.7-  Dinitroxy  -  2,  4.  6  *  trinitro  -  2,  4,  6  -  triaza  heptane 
and  1.9  *  Dinitroxy  -  2,  4,  6,  8  -  tetrauitro  -  2,  4,  6,  8  - 
tetrazanonane. 

The  description  of  these  compounds  is  given  in  the 
general  section. 

Alkotall  (Alcalsite).  A  type  of  blasting  explosive  based  on 
perchlorates,  such  as  Alkalsit  I:  K  chlorate  28,  Am  nitrate 
25,  K  or  Na  nitrate  30,  nitrohody  (such  as  TNT)  11.5,  wood 
or  cereal  meal  2.5,  resin  (such  as  colophony)  2.5,  and  hydro¬ 
carbon  0.5*i). 

References: 

1)  F.  Ulimann,  Fnzyklopadie  der  techniachen  Chemic,  Urban 
&  Schwarzenberg,  Berlin,  v  4  (1929),  p  788;  2)  A.  P£rez-Ara, 
Tratado  de  Hxptosivos,  Cultural,  La  llabana  (Cuba)  (1945) 

p  218. 

Alloy  Steals,  especially  high  temperaturt  alloys,  such 
as  Bohler  alloy,  Cromadur,  Remanit,  Sicromal  8,  Thermanh 
and  Termaz  are  described  in  CIOS  Rept  File  No  29*23  (1946) 

Aluminium  (Aluminum)  is  described  in  the  general  section, 
'he  German  electrolytic  method  of  manufacture  of  A1 
«r  bauxite  ia  described  in  CIOS  Rept  File  No  22-4  (1946) 
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Alui'imizcd  cxplesires  Viir,riiMf!i£?Tr n*<*  rcn..  xto'li  I.  I  lie 

*■'  ■'  tM'l.ivivc.  *.t».  *1^11(1  .limit  I*1*'  fin  Austria »  .m-. 

■  I..1  t-\*Ii,*ivcx  urn  ko.-wi  .is  Ammonals.  I  *n*  suih  *-x- 
i  ’v.is  'i-str.!  m  I  -  mm  i-  in  !'"*2  !|  t1; i-  I  amt*  *xx  on 

"n  si.iiui  •  I  xplosiv s.  Airi* ling  In  l.l.curr*  if  emit. lined. 
v  Ai*.  nitrate  “I,  ilii"*oal  ‘  Another  aluminized  ex- 

I  !.  .m  .  v .»’!•■  *  I  *i"lirer.  tontained.  At  i  I.  Am  nitr.ui*  S*  .m.l 
.  I,. tr.  nl 

I  *.i  r* * i *•  nl  AJ  in  explosives  wax  *n»t  very  clear  until 
ii'itnilv  w lii'.i  it  w.ij  ml'!. lint.!  oy  A.Meitnacher  <>t  Switzer- 
l.i  i  :  >llt  •  ll  ..ii.l  II.Miir.imit  ol  lia.lie  iKel  2>.  \ I t«-r  it  was 
limn  •  ili.it  A!  i.  |  irtiml.irli  etleetiv*  when  usi-.i  in  iinilft* 
w  i t.-r  *  v|  li.siv.  -.  til.  lu  rm.iivi  fc|l.u r.l  their  underwater 
.  xplnsive  nl  VVi  1 :  INI  ■  ••“.IIXDI’hAGiex.uiitrodiplienylainine  l<> 
I  y  mi  Ii.il.iwin,  i  .isiiin  :  I  N"!'  AS." ,  HNUIMiA  2\9  and  A1 
,  rit  t  »0-”n  .  .*xh)  lo,  I*  .  1’ln*  .same  idea  was  billowed  in 
Sweden,  "lure  .'1  was  used  ill  their  Mimic  and  Ni'vit  ex- 
I'lnsivis.  iireat  Mritain  and  the  I  S  A  also  included  Al 
in  iitnlerwater  explosives,  such  as  Torpex  and  Trifon.il 
iltrifish  l  U I  i.  I  he  Italians  ana  Japanese  also  us«2  A! 
ex|  In  ,ives.  ,\.  i  nt. liny  to  Steltlsicht  r,  am'ther  German 
underwater  explosive  i  nut. lined:  TNT  til.H.  IINI'I’liA  2A(>, 
MIS..’". 

Aiming  German  aluminized  explosives  developed  I**  fore 
nr  d unrip  ’*  ’a  II  may  la*  cited:  S-li,  S-i .  t-|9,  S-.!.’,  S-2f», 

I*.*  i,  KM*'  . i nd  S- 1 1 ..  Tlifii  vniapnsitinns  are  given  under  lyrs.it/.* 
sprengstoffe  (See  also  An.lpnn .  Metrl.ivit  It,  .ml  Nitrolvirnnit  >. 

'I  nr  n.nrc  infnrtn.lt inn  see  Aluminized  I'xplosivos  in  the 
reneral  section). 

References: 

I  •  A.  Ktctth.ivlier.  I "rnt.ir  9,  3 3-1 A  <  | *H  A I 
II.  Murmur,  il.id,  (*-’-(  3  •  l*M<> 

M  l..\led,ird,  tie'll  Art  l*r  22.  Ao\.(,|)  'l*'is>  ,  Aliiniinized 
I  s|  Insives 

t)  A.  Steltltacher,  Spreny.  and  Seliiesstnfft ,  It.isclier.  Zurich 
I  p  88-90. 

Aluminum-Chloromethyl  Mixture.  See  Methyl  Stull. 

Aluminum  Mine.  See  under  laindtainen  and  .list,  nn  | 
nl  I'M  'M">8A.2  (I'Zd). 

Amotol  (! ulipulver,  abbreviated  l*"p)  (Amatol I.The  compnsitinn 
of  most  .itnnt'i!*  war  TNT  ami  ammonium  nitrate,  hut  the 
designation  was  the  reverse  of  the  American  amatols,  h.ir 
instance,  German  40-66  Amatol  tir  l*"p  4(M4i,  corresponded 
to  the  American  <a>  ill  Amurol  (Am  nitrate  60,  TNT  Ol).  (Sec 
also  biller  No  1  ,  •  N'o  Ida  and  -  No  88). 

There  were  also  German  amatols  which  tontained  no 
TNT  hut  .some  othet  explosive  or  explosives.  These  amatols 
<No  Ml,  .||)  nr. J  41)  nr;  described  helow. 

Amoial  39.  A  mixture  developed  hy  Rtimrr  (Ref  2)  as  a 
bursting  charge  ftir  the  V-l  .-ockets.  It  contained  DNR 
AO,  Ar.  nitrate  35,  RDX  15, and  was  claimed  to  he  as 
powerful  as  l*p  60/40  (TNT  60,  Am  nitrate  40),  Due  to 
the  toxicity  of  DNH,  loading  of  the  projectiles  wan 
conducted  in  a  special  building  provided  with  good 
ventiil.uion.  As  it  was  difficult  to  cast-load  Amatol 
'0  uniformly  (without  formation  of  cavities)  in  large 
cal  her  projectiles,  G.  Renter  (Ref  2)  used  the  so-called 
"Biscuit"  loading  method,  in  thi»  method,  a  projectile 
wan  filled  alternately  with  pieces  (pell  is)  of  so-called 
"biscuit  mixture  A"  (Am  nitrate  50,  technical  Ga  nitrate 
25,  I'blTN  10  and  RDX  15*1)  and  molten  Amatol  39  at  a 
temperature  of  about  8(1°.  The  renulting  mixture  formed 
r.’t  cavities  on  cooling,  its  density  at  room  temperature 
was  1.58.  velocity  of  detonation  '600  m/sec,  Trauxl 
li  nd  block  expansion  test  350cc  for  a  10  g  sample  and 
a  crusher  teat  value  (Stauchpf ohe )  (compression  of  a 


lead  hind*  <  I  mm. 

Notes:  a)  Arc  .tiling  lo  Ref  A,  Amotol  39  was  de.vloptd 
in  I’M1)  at  tin  Krihnmel  babrik  of  Dynumit  A -li  anil  was 
used  (or  filling  protect  ilex. 

i.j  tine  ot  the  Amatols  i’j  was  used  in  under* 
w*  iter  ex |  ii  slve  eti .trees. 

Amotol  40.  This  explosive  was  sometimes  mix’  ouring 
K.'t  i!  lor  filling  the  wjr  head  ol  V-l  Rockets,  ll  contained 
MNAns  Ail,  Am  nitrate  (5  and  Kl*\  in*!.  It  coulJ  he 
c.'.xt-liK.drd  like  TNT  (Rtf  '). 

(Another  co.nposi*ion,  also  known  as  Amotol  40,  is 
given  umler  ,  lyrsai/sprengslnlfc  ). 

Amotol  41.  An  exploitive  similar  in  composition  to  in* 
fuimiies:  Am  nitrate  '2,  <J  nitrate  (tech)  <>,  I’ll-Salz  )H, 
RDX  10,  montan  wax  2N;  drnaity  of  fragments  40  m  (TXT 
Id  ml;  used  inhomhs  (Ref  3>. 

Nmt :  According  to  Ref  1,  Kant,  aa  early  as  1915,  ptoposed 
tie*  mixture  of  Am  nitrate  III  and  TNT  Ml*!  for  c  t- loading 
German  projectiles.  The  same  mixture  was  nsni  later  hy 
the  British  un.let  the  name  of  if,  tsi  Amatol,  According 
lo  I  r'suiski  (Ref  3i  an  Am.itel  of  V'v  II  tontained  TNT  '0, 
Kl>\  A- 10  and  Ant  nitiati  I'-lO*. 

Abbreviations:  DNAns  liinitroanisole;  ONB  DimtrobonZcne; 
PETM  I'entaerytliritol  tetranitrate;  RDX  (yclonile;  TNT 
Trinitrotoluene . 

References: 

I  )  A.  SiettKichrr.  *Schic*s-  und  Sprengaioffe,  Barth,  leipzig  , 
l  I'M A»,  ,.  Aiih 

2>  G.  Ititmer,  I’BI.  Kept  No  RA.Itdi  I  I‘M*  >.  pp  1“  A*  2' 

'*  *'•  '  •  'tick land  et  al,  (,eneral  Summary  of  lyxplosiv,  s 
1‘l.tnts,  |»|;  R,p,  n’A  ||i|.|5) 

•ll  I'.l  rhahski,  I’rzentysi  (  hemiezny  4,  l8Ml'M8). 

Ambarit  l  Amis  ritel.Onc  t»i  the  aponint;  propellants:  collodioii 
cotion  ao,  ,;uncntton  M,Ba  or  K  nitrate  I",  paraffin  (*.0, 
moisture  I.',  gvl.it inizer  I  .AN  Brunswig,  l)az  rauchlnsc 
I’ulcer  M'i’m,  p  H4  . 

Amidpulvtr  < Amidpowder )  was  a  stilfurlcss  black  pi'wdrr 
substitute  invented  in  1h8A  hv  (sin*  of  Hamburg.  It  htij  the 
following  composition:  Am  nitrate  58,  K  nitrate  40  and  chat- 
coal  22"!.  Its  composition  was  imslifiej  several  times  until 
a  powder  ahich  was  fl.ishlcss  and  almost  smokeless  was 
.ihtained.  The  improved  composition;  Am  nitrate  K  nitrate 
14  ami  charcoal  i'Z7,  was  used  during  "A"  I  as  a  cannon 
pro|s*llant.  ' 

References: 

I )  Davis.  1 19*13),  r  1«»  2)  Bcbic.  (I9l)>,  pp  20*.’l. 

Ammonals  (Aluminum  lahige  ’sprengsioffe)  are  explosives 
IxiKcd  on  Am  nitrate,  Al,  and  TNT  or  other  organic  sub¬ 
stances.  Ammonals  have  heen  used  for  many  years,  aot  only 
in  (icrmany  hut  in  otlirr  countries,  ami  fog  this  reason  are 
also  described  ir  the  general  section.  Several  ammonals  were 
used  in  Germany*  fnr  military’purpoiirs.  They  iruiy  he  con¬ 
sidered  as  substitute  explosives  (lyrsatzsprengstoffe),  lor 
example: 

Am  mono!  I.  Am  nitrate  54,  TNT  .30  ami  A|  flakes  If,',* 
Ammonal  II.  Am  nitrate  72,  TNT  12  and  Al  flakes  If  *! 
Ammonal  B.  Am  nitrate  93-93.5,  charcoal.  2-3  and  Al  2.5- 
3.5*1 

Ammonal  .  Am  nitrate  91. 3,  TNT  0.3,  Al  1.7  and  pitch  6.7*!. 
This  enmpositio:*  required  a  Imoster  for  initiation. 
(Sec  also  billers  Nos  19,  13-lI.land  110), 

References: 

I)  Davis,  M943)  p  3(4i  2)  l*|(  Rept  No  925,  U«>J5)  \\  p|||, 
Rept  85. Kill  (19*16)  4) A.Stetthacher,  Spreng-  uml  Schiesstoffe 
Knscher,  Zurich  ( 1 9» 8 ),  p  HR, 

AmmoneoMlolt  Stc  Wr-tier-Amnstncahiisit. 
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Ammonc  orbonif  f  -'im'iodi  arbocit*  ».  A  nit*  i  i  pi*rt  :issiMi-  ex- 

|  M»si\r  vvlilil  lii.iv  he  n*»SI  l«*  r  *  llift-rnif  M.iN-  Ii'im  f|| 

<  tr!  •Huf'-*.  »»i.|  .imrtKimuiTi  nitrate  *t [  !»»•- r.T‘ . 

I  I  ,  lU-s  t..»  •  <*l.  *  ••Miii.u  alls!  |  f«'|  rflH  ’i  •  >*  ..t.ui  ul 

tiu-si  e\|  lo  ,Ui  : 


Table  1 


( ItifilfHtsitioti  (r.  i  .iii.I 
smut*  pr»»|'rrli«*s 

Am.mm- 
eariM'nit  I 
( Ref  1 1 

Airnuni- 
*  ariMmit 
(Refs  I A 

Au»>:i«ni* 
k  ariMmit 

II  tl.el  M 

Ammonium  nitrate 

80.3 

SJ 

v. . 

1  ’nt.iNsiuui  uitratc 
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1** 

• 

Sinful  in  nitrate 

- 

Xitroglyi'crih 

i 

<.s 

(  olliniion  i  »>tt«»n 

«*.. 

ii.j 

“ 

t  tlyeerin 

(  arl:«».»v«iraies  ism  it 

“ 

• 

•is  stari  h,  lb mr  • 

1.5 

- 

(  .O.il  (lust 

t. 
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- 

Alkali  i  lilurhit 

• 

- 

Uoml  Mieal 

• 

' i 

- 

Oxygen  liabmee 

- 

10, 

IH-nsily 

i.n 

* 

VcI*h  it-  oi  1  Vtori.ili.irt 

V1‘»S 

Hi/  Si  1 

- 

1  rau/,!  Test 

- 

/in.. 

References: 

I)  Marsli.it I  1»  p  3*'**,  2.  |  2)  I*,  \ioufti  \if  rn*!vi  efin 

(1928),  p  434  Ml*.  I'llni.inn,  FnzyklopaJic.  v  *  flMj*Mfp  "H(. 

I )  Davis,  (t«MU  p  V>2. 

Ammondynomlt  ( Ammoniailynaniitt*  >- A  type  of  straight  .’ynantife 
I'onCii  inine  a  cons  iilcr  able  amount  of  airmen  turn  nit  rati. 
Am  nitrate  )lM»t  Nt»  <>3.i),  collodion  cottmi  2.0,  vn«*.| 
meal  A .0*1,  oxygen  balance  *  lA'i.  density  1.11.  Tmuz! 
test  .it.ue  i.^cc,  I1»  block  crushing  21. Omm,  velocity 
of  Jetonation  "000  m  sec,  heat  of  explosion  f water  vapor  > 
1.300  kcabkg,  temperature  of  explosion  2V(#  <  . 

This  type  of  explosive  was  not  very  popular  in  tiermany 
but  was  used  in  France  and  *he  ISA  I*.  Naoum,  Nitro¬ 
glycerin  fl928),  p  34'*  . 

Ammongel  otine  (Aminon  gel  at  in)  A  type  of  permissible 
dynamite,  such  as: 

a)  Ammongelotine  2:  ONT  **-S,  AI  I  .5-2.5.  collodion 
cotton  0.5-0.",  dinitrochlorohydrin  (])\(!l||)  21-2  i.  An; 
nitrate  M-OS  and  carbohydrates  not  more  than  1.5*7 
(RcM). 

Note:  The  Am  nitrate  may  be  replaced  by  \a  nitrate  to  the 
extent  of  8.5*7  of  the  entire  explosive  and  the  MM-III  ma\ 
!»e  replaced  hy  NC.  to  the  extent  ol  4*1  of  the  entire  explosive. 

b)  Ammongvlefine  .An  explosive  permitted  after  VU  I  for 
use  in  Prussian  mining:  DNdlll  fof  which  up  to  5*.  of 
the  total  explosive  may  be  replaced  by  Mil  2 b  to  33, 
collodion  cotton  I  to  3,  Am  nitrate  45  to  50,  alkali  nitrate 
10  to  15,  a  nitrocompound  of  toluene  and/or  napthalene 
and/or  diphenylaminc  6  to  12,  vegetable  meal  0  to  2 *• 
(Ref  3). 

c)  Deutxche  Ammongntotine  0.NTIII,  containing  15-20*. 
of  Mi  (such  a  mixture  wan  called  Nitrochlorin)  .30, 
collodion  cotton  3,  mixture  of  PNT  and  TNT  10,  Am 
nittacc  *15,  Na  nitrate  10,  wood  meal  2;  dcisitv  1.45, 
velocity  of  detonation  ^900  m/«cc,  Trauzl  test  value 
400  cc,  vol  of  gases  at  NTI*  771  l/kg,  beat  of  ex 
plosion  1 101  kca^kg,  temp  of  explosion  2570  .  specific 


pressure  *|os  .u**,,  brisanie  l«y  tin  K.ist  I. »».,«» la  s»  tMf* 
Oti'K  2  ,lf:d  D, 

Ai  brrriotlon*^  DNCIH  I  Jinitrm  Id  »r*»fr*rin.  NJP  \.rn.d 
temperature  V  (  )  hi!  pie, sine  mho. 

!(  fuiparv  with  Amnion- Astral  is). 

be fi*rem  rs:  .  .. 

I  J  A.  Virsh.ili.  I  x|  b»‘.iM»s,  v  *  •  i.  f»  ll*b 

.’>1  Sthifss*  and  sp»«  n  - •  *llf  p  1*  » 

•  »  l\  \ mum,  Nitri»gl\i »  rin  M  |  3**»» 

it  A,  ^ii  ill  ulief.  sprem*-  nid  V  lues  .toll*  ‘I'MHi,  p  *< . 

A  lumen  i  ok  (Amnoniai  *s  descfi!*t-l  in  0***  Hnrr.il  *i*ti«»n. 
The  Carman  i>.« lias!  of  manufacture  of  svnliit  tii*  .in.tmmia  is 
•b  v.  riN'd  in  h|OS  I  in.il  Kept  I  i  t  I  f  l»»  it.) 

AMMOfilT  *  3nmioiiite )  A  type  of  amr-oniur*.  n  irate  explosive 
which  has  he«*n  known  l«»r  many  jimi  »  and  which  exists  m 
i  i  iny  varieties.  Most  amn<*ni?rs  were  list'd  is  tontfneriiil 
explosives,  bur  some  ol  them  have  found  use  in  mi  I  if  art  .if* 

I  In  all. ’n>,  chiefly  as  substitutes  I  see  I  rs  its.spremstoffe  * 
lor  exi  losives  based  »m  organic  niiris  om|  *«imds,  *ut  li  as 
T\T).  or  nitric  esters  fsnli  as  Mil, 

Unn  ripen  of  ammonites  were  known  in  t»crinai»y  lefiri* 
VWII,  For  tnstante,  \«oum  fRef  I »  •!«•  s« ri!*es  seven  tyjcr*. 
hevling  ami  Mrekopf  (Kef  3»  four  types  .iiol  Sviflarluf 
(See  fable  2  on  nest  page  listing  ammonites  used  during  WV 
«l  lor  military  purposes  sad  see  also  unaer  Commercial 
Explosives). 

References: 

I)  P. Nam  in,  tellies*  iml  Sorengstoffe,  Meinhopt,  Dresden 
( 1 92“" ).  pp  I  PM  2! 

;>  A.StiClbailuf,  Sthitsx-  mu!  >pn  nvs«<*fi«'.  H»«h. 
p  ’  i(. 

t)  (  .Ik-ylinj:  \  k.l>ri-L»pl.  si  liii-sstollc  un.l  /.un.lmtticl. 
springer.  Merlin  pp  'IWM 

i)  <).% .Siiell.ind  el  ul  ,  iieni-i.il  'iunmiarj  •><  h»pli>»iw 
IM.mls.  I»M  Kepi  \«>  92S  Appen.lis  p 

M  t..K<>nier,  Report  on  l-xplosiveN,  I'MI.  lie,  1  N*>  M'.Ir.IM  I"  i*t, 
pp 

Ammonium  Nitrote.  See  Amu  o»s.ll|  el«  r 

Ammonium  Nitrate  Exploii.es  See  Anini»nhj||  eters|  rentstoile 

Ammon-Nebelit  I  Ammon-NolK-lile  •  A  tvpe  of  p«-rmixnil>lt* 
explosive  usnl  after  VI  I,  such  .is:  a*  Am  nitrate  “K.lr. 

K  nitrate  '.0,  alkali  rhlori-le  S.(i,  meal  ' N'fi  l.ll"  .-.ye*  " 
ha  lance  ■  ll.f^i,  Trauzl  test  value,  ’iilicc.  hi  Am  ntiate 
N'a  nitrate  .1.0,  meal  ’  A,  plycerin  M«,  nitrotoluenes  1.0, 
alkali  chloti.le  2U.V  \(i  i .l/i ;  oxyyen  balance  tst*.,  Trauzl 
test  value  'Met  Naoum.  Nitroglycerin  f  1  H V.  pp  iVi-^  . 

Am-nanpulver  (Aaimonf-owjet )  A  propellant  first  m.ini>fjctured 
in  IICW  in  Austria  hy  incorporating:  Am  nitrate  H'  with  char¬ 
coal  ! *>r  and  compressing:  me  mixture  into  l'-pe  pellets 
to  a  density  ol  about  1.1.  It  was  used  during  It  I  hy  the 
Austrians  and  1  ierm.lns  as  a  substitute  for  N<‘  propellant  and 
bjllistite  and  was  claimed  to  Se  very  effective  and  practieallv 
smokeless,  flashless,  and  e-ositvtless.  tin  the  other  haml. 
it  was  found  to  he  difficult  to  ignite,  pave  ru'hcr  irregular 
ballistics  and  had  J  tendency  to  disintegrate  on  storage  due 
to  allotropic  change  in  the  Am  nitrate  at  32*  (WT  I.  In  order 
to  minimize  irregular  ballistics,  only  1.3  to  12  of  the 
propeilen;  charge  consisted  of  Ammonpulver,  the  rest  being 
N('  propallant.  In  order  to  protect  the  Am  nitrate  from  at¬ 
mospheric  moisture  the  pellets  ncre  sometimes  enclosed 
in  a  box  made  of  thin  sheets  of  louhle-hase  propellant  (Ref  1 ) 
Note:  According  to  Mavis  (Kef  3),  Ammonpulver  contained 
small  amount  of  an  aromatic  nitrocompound  in  addition 
to  the  above  listed  components. 

The  Ammonpulver  described  by  llerbsr  (Kef  2)  contained 
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I  in-  eoirposition  givci  In*  Ribetr  (Ref  \  p  totals  till 

' '  Ammonit  ill!  exploded  in  I'M  *  on  a  loading  tine  and  its  manufacture  was  discontinued.  It  was  repotted  that  mixtures 
><l  TNT  w  itli  li.midim-  nitrate  were  unstable 

Must  <•!  these  mixtures  were  suitable  lot  loading  l»mh*.  grenades  and  shells. 


* 


.♦ 


Am  nitr.iu-  '>(•  and  eh  ire oa I  lift.  The  mixture  was  compressed 
in  the  item  of  perforated  cylindrical  pellets  •*  *cm  long 
and  1  to  A  cm  in  diameter.  I  he  ignition  temp  of  the  compound 
was  1  <•<*-  105* ,  hut  if  substances  like  iron  rustj  ZnO  or  Cu<> 
were  present  the  temp  was  lowered  to  80  -  12(1 
Note:  According  to  CIOS  tl-b8,  p  *,  the  composition  of 
Aniinoiipulver  used  during  V5T  II  was  as  follows:  Am  nitrate 
■’ll,  \i  il2£Ni,  22,  l)E(ii >N  22,  liyJiucelluiose  5  and  imlral- 
ite  r; 

References ; 

1 )  Marshall.  3  (l«52),  rr  88  2)  II.  llerbst.C.hem  Ztg  59,  "44-5 
(l<'t5l  1)  Davis  tWM,  p  19. 

Ammon* olpster  (Ammonium  Nitrate)  is  described  in  die 
general  section.  Its  manufacture  in  tiermany  at  llitlcrfcld 
South  and  Wolfeti  plants  is  described  in  BIOS  binal  Rept 
No  8S"  1 19  ifi). 

Ammonsalpotorsprongstoff*  (AS)  odor  Sicherhoitssprong  itoffo 

See  Ammonium  Nitrate  Explosives  in  the  general  section. 

Ihe  Cicrman  References  on  this  subject  include: 

I)  R.  liscales,  Ammonsalpetersprengstoffe.  Veit,  l-eipxip 
(1909) 

2'  I*.  Naoum,  Sc  hies*- und  Sprengstoffe,  Steinkopf,  l-.esden 
f  1 92  7),  pp  114 

ll  I1.  Naoum,  Nitroglycerin  etc.,  Wiliams  A  Wilkins,  Hal- 
T'rrf  (1928),  p  425 

1'  A.  Sttttbacher.Schiess-  und  Sprengstoffe,  liarth,  Leipzig 

(1955)  p  295 

5)  C.  Bcyling  ft  K,  Drekopf,  Sprengstoffe  und  /.iindmittel 
Springer,  Merlin  (1950),  pp  95-% 

6)  A.  Scettbacher.Sprcng-  und  Schiessstoffe.  Rancher,  Zilrich 
(19,8)  pp  86-88. 

AMMUNITION  (Munition). See  under  Mmobs,  I'ullcts, Cartridge* 
l; ur.es,  (ire, lades,  Mines,  Hrojcctiles,  ltoekcgj)«nd  also  in  the 
following  references: 

1)  Johnson,  Jr  and  C.T.  Haven,  Ammunitions^.  Morrow,  N  Y 
(1945) 

2)  Dept  of  the  Army  Tech  Manuals,  TM  9-19H5-2  and  TM  9- 


I98S-4  (10*5) 

5)  (*.M.  Taliaferro,  I'icatinny  Arsenal  Technical  Report,  982 
(1959)  f2u  mm  Kheinmetall  CRA) 

i)  V.||.  Ewart,  ibid,  Krt5  (1940)  (20  mm  Solothuro  CRA) 
5)  A  .It.  Schilling,  ibid.  Ilf*  (1912)  (105  mm  llow  CRA) 

(.)  A.II.  Schilling,  ibid  ,1228  (1915)  (88  mm  Al'C  IIE  CRA) 

')  A, It.  Schilling  ihid.1258  (1945)  (50  mm  A  HI  IE  SC  CRA) 
K)  R.M.  Dennis,  ibid,  1242  (1945)  (20  mm  AI'IIV  CRA) 

9)  R.M.  Dennis,  ihid,  1215  (1915)  (47  mm  AIT.  CRA) 

10)  A.  It.  Schilling,  ibid, 1215  (1945)  (47  mm  AI'IIV  CRA 
ID  A. It.  Schilling,  ihid. 1217  (1915)  (75  mm  Al'C  IIE  CRA 
12)  R.M.  Dennis,  ihid,  1248  (1945)  (20mm  Inc  CRA) 

15)  A. It.  Schilling,  ib*i,i2ru  i«9t5>  i)cm»  AHIIV  ML  SCRAi 
I1>  K.M.Dcnnis,  ibid.  1255  (1915)  (57  mm  AIMIIt  CRA) 
15)  A.B.Sehilling,  ibid,  1256  '1943)  (20  mm  IIE  Sl>  CRA) 
l(.)  A.  It  .Schilling,  ihid,  1259  (1915)  (-17  mm  HE  CRA) 

1 7)  A. It  .Schilling,  ihid,  I2C-5  (1915)  (80  mm  Sm  CRA  for  Mor) 

18)  A. It  .Schilling,  ihid,  1267  (19(5)  (50  mm  AI'IIV  SC  CRA) 

19)  A.tt.Schilling,  ibid.  1270  (1944)  (50  mm  IIE  CRA  tor  Mor) 
•20)  R.M.Dcrmis,  ibid,  I2~l  (I9ij)  (57  mm  AI'IIV  MB  CRA) 

21)  R.M.iVnnis,  ihid,  P’?  (1945)  (47  nun  AH  MO  CRA) 

22)  R.M.iVnnis,  ihid,  1275  <1945)  (50  mm  AHIIK  M0  CRA) 

23)  R  ..w. Dennis,  ihid,  1274  (19)3)  (50  mm  AICIIE  I.C  CRA) 

24)  A. M^chilling,  ihid,  1275  (1943)  (20  nun  AH  Inert  Loaded 
CRA) 

25)  K.M.Dcnnis,  ihid,  1276  (1943)  (75  mm  HE  CRA) 

26)  A.It.Schilling,  ibid,  1300  (1943)  (88  mm  IIE  CRA) 

27)  R.M.iVnnis,  ihid,  1305  (1943)  (50  mm  IIE  SC  CRA) 

28)  K.M.IVnaia,  ibid.  1314  (1943)  (37  mm  HE  CRA) 

29)  R.M.IVnnin,  ibid,  1318  (1944)  (50  mm  IIE  I.C  CRA) 

30)  R.M.iVnnis,  ibid,  1320  (1913>  (37  mm  A  HUE  MO  CRA) 

31)  R.M.iVnnis,  ihid,  1326  (1944)  (42/28  mm' AHIIV  CRA' 

32)  A.M-SchiHing.  ihid,  1329  (1944)  (28/20  mm  AHIIV  CRA 
of  two  design-,  single-piece  body  sad  two-piece  body) 

53)  A.It.Schilling,  ihid,  1334  (1913)  (75  mm  Chem  CRA) 
31)  R.M.IVnnis,  ihid,  1340  (1944)  (80  mm  IIE  CRA  for  Mor) 
35)  R.M. Dennis,  ibid,  1343  '19141(75  mm  HE  CRA  (or  l*ak 
40  gun) 
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ihi'l  1  '"li  li9lt>  l2K,2(i  mm  lll  liv  CKA) 

'  •  .V.U.S'.Hlin-;.  ibid,  IVM  iSK  wm  |||-  |<  <|(A 

l  Kik  »l  put' i 

ifil  '•I'-'-v him..*,  IV)’  U-IUUSB  mm  ait  t(  («A 
ft«r  I  Uk  v|  j’un ) 

'•■I  A.I'.SMiilling,  il'M,  MW  <1911,  (3-  (.KA) 

*'•’  Vli.Srliillui.c.  ibid,  1421  (1944,  ('5  mm  AIT.  III  t  |IA> 

1,1  1.)  .’i-.iMl.i'v.  ibid.  1422  (1944)  (W/  mm  111  CD  A  \|„f, 
(IWnuuhof’  tyjv  shell ) 

t-,)  *  »(  .H  uerl.ik,  Unit,  »»Ml  1 1  %>i i »  v^U  nm\  MI-1  t.KA  ti'r 
Mauser  iiun) 

A. H. Schilling  ibid,  USi  fl*M4l  n«m  111-  Ho<  C.UA 
it»r  1  tow  I 

'  "  '.H.'vh.Ilinj:.  il'M,  1  IAS  (1944)  (75  mm  III:  CKA  Moo  > 

•i')  A.HScliillii.;;,  ihi'l,  liiih  (1915)  (5j,  mm  Ili:  |.<:  CKA) 

'<•1  V  Ai.II.ivctI.k,  ibid ,  1478  <l’>44)  (2t)  niri  III:  Inc  CKA) 

•)')  I  .S .  .1  l.l  v«t!;iA,  thill ,  1-181  (I  9J.j )  I  It*,  mu  III:  ll<i(  SO 

<  HA) 

|M  I  G.ll.ivt-rl.ik,  ihi'l,  UK?  fl'>|l>  (?5  mm  III!  i:«C  CKA 
for  rrcm!!vss  pun) 

A,l).SclnllinK,  il'M,  1  >KK  <1'M5)  (Mo  mm  111-!  Hof.  CKA) 

>«)  I.P.Vnrdluw;  ibid,  1490(1945)  (75  mm  ||H  llofXRA  for 

‘•ill,  ill  Kim) 

51 )  K  .G.liuvcrlak,  ibid,  1498  (1945)  (105  in  ill.  lioC Type  C 
1.0  slu-ll  CRA) 

52)  l-.G.IIavcflnk.  ihi'l,  150.1  (l‘M5)  (75  mm  |||;  ||„c  CKA 
for  hwK U)  gun ) 

5.3)  l-.C.Ihiverktk,  ilki,  150N  11945)  1100  mm  ADC  Hl:.  CRA) 

■  54)  D .li.Havorlak,  ihi'l,  1510  (1945)  (K8  mm  Al-C  III:  CKA 
lor  KwK-13  and  I’als  pun) 

55)  A. 1) .Schilling,  ibid  ,  l'22  0915)  050  mm  UK  CKA, 
si  par.itf  loading:  i 

5(  )  A.U.Schillinp,  ihi'l,  1529  0945)  (150  mm  III-  A/C  CKA 
with  HO  fuze) 

5”)  l-.G.IIaverlak,  ibid.  1540  (1945)  (75  mm  UK  UcC.  CKA 
for  short  barrel  <ank  pun,  kwk  38) 

'SI  K .(>. Haver lak,  ibid,  1551  0945)  050  mm  lion  CRA) 
59:  l;.<;.||.,vcr|.ik.  ibid,  1552  (1915)  (210  mm  111-.  CKA) 
(>0)  A.II.Sehilliiip,  ihi'l,  1559  (1915)  (88  mm  IIK,  serrated 
shell  for  Klak  18  pun) 

id)  l-.G.IIaverlak,  ibid.  15  75  (1945)  (152  mm  CP  shell  and 
cartridge  case  with  propellent  of  Russian  origin) 

(>2)  A. I) .Schilling,  ibid,  15-77  (1915)  (240  mm  IIF.  shell  with 
I’D  and  111)  fuzes;  cartridge  ease  and  propellant) 

03)  A  .D  Schilling,  ibid,  1578  (1915)  (75/55  mm  IIK  CRA  for 
tapered  biee  Pak  11  pen) 

(►l)  A.K.SchiUinp,  ibid',  1579  (1915)  (75/55  mm  AP  CKA  for 
tapered  bore  Pak  1  it) 

<>5)  A. U, Schilling,  il'ij;  1582  0915)  (100  min  IIK  CKA  for  Mor) 
06)  A.ll.Schillinp.  ibid,  1004  and  1(95  0916)  005  mm 
rocket  assisted  IIK  shell) 

6?)  A.lCSchillinp,  ibid,  1(96  0  946)  (128  mm  tocket  assisted 
UK  shell) 

68)  A.Il.Schillinp,  ibid,  1(97,  1(98  and  1609  0  946)  0  5  0  mm 
rocket  assisted  UK  shell) 

09)  A. II  Schilling,  ibid,  1610  (1946)  050  mm  rocket  assisted 
AP  shell) 

70)  A .11  .Schillinp,  ibid,  1901  (1954  )  00  mm  UK  and  Inc  shell 
r  for  the  A/C  Ml-IOK  cannor ) (C.mfi  b  iiti.il) 

71)  nnon,  llnetr.y  bombs  and  l-'uzes,  War  (lept  TM-E9-1983 
i  (1942)  vi 

:  72)  Anon,  h  tie  my  Vnr  Materials  Inventory  List,  Ammunition, 
1  Supreme  Headquarters  AKK  (1945) 

..Vi 7.4)  Anon,1  Recognition  Handbook  of  German  Ammunition, 
Supreme  Headquarters  AKK  (1945). 

Note:  Alt  Picatinny  Acsen.il  reports  except  No  1905  ate  un- 
rlassifieil 

Abbreviations  A  A  Antiaircraft;  AC  Aircraft;  A/C  Anti- 
toncrctc;  AP  Armor-piercing,  A/P  Anti-per—innc':  BD  ,-.aie- 


detonating;  Cf.appi.d;  Chem Chemical;  "P  Concrete -piercinp 
CRA  Complete  round  ol  ammunition;  Kink  German  designation 
of  An-.iaitcr.tft;  HC  High  capacity;  HE  Piph  explosive;  HoC 
liollo"  (shaped)  charge;  How  Howitzer;  HV  Hyper  velocity; 

Inc  Incendiary;  KwK  German  designation  ol  lank  Gun;  UC 
l.onp  ease;  LO  l.onp  ogive;  MB  Monoblock;  Mor  Mortar;Pok 
German  desipn.'.ion  for  Antitank;  PD  Point-detonating:  SC 
Short  east*;  SD  Self-destroying;  Sm  Smoke;  SO  Short  ogive; 

T  Tracer. 

"Amorce*  (Toy  Pistol  Cap). Due  to  the  shortage  ol  fulminate 
caps  during  V.V  II,  the  Germans  used  amorces  as  igniters 
lor  some  hand  grenades.  Amorces  manufactured  hy  Derdinand 
Vicke,.  Vupertal-Marmen  anti  by  filunberp  A:  Co,  Lititorf 
bci  Ijiisscldorf  contained:  K  chlorate  67.5  to  80,6,  phos- 
t>liurus  12.3  to  8.0,  sulfur  8.9  to  5.7  and  chalk  11.3  to 
5.77- 

Reference:  DIOS  Kina!  Kept  1313  (1947).  pp  2-4. 

Anagon .  One  of  the  early  aluminized  explosives:  A1  5.5, 

Am  nitrate  84.5,  K  nitrate  1.5,  charcoal  8.0,  Da  nitrate 
0.57,  I..  ModarJ,  Mem  Anil  l-'r  22,596(1948)  i. 

Ansonitkop seln  (Ansonit  (iaps).  I)ne  to  the  shortage  of 
brass  during  W’U  1,  the  (iermans  used  zinc  and  zincated  iron 
caps.  Ihev  were  filled  with  TNT  as  the  base  charge  .tod 
compressed  silver  fulminate  as  the  primary  charge.  The 
ensemble  was  called  Ansonitkapse).  ;  P.  Naoum,  Schiess- 
end  Sprengstoffe,  Steinkopf,  Dresden  (1927),  p  185 
Antiaircraft  Wind  Gun.  See  Wind  Gun 

Antlbreak-up  Fuxe  (Antirupture  Fuze),  such  as  AZ  (24)A 
was  a  mechanical  impact  fuze  with  a  safety  arming  period 
of  10  seconds  provided  by  the  clockwork  gear  train.  There 
were  two  sttiker  systems  incorporated:  an  inettia  striker 
system  to  operate  on  impact  and  an  antirurturr  sttiker 
to  function  in  case  there  was  any  distortion  of  bomb  ot 
fuze  pocket  on  impact.  The  two  striker  systems  were 
located  at  opposite  ends  of  the  fuze  separated  by  a  flash 
channel  about  260  mm  long.  This  fuze,  as  well  as  the 
A/.  (24),  are  described  in  TM  9-I985-Z  (1953),  PP  135-9. 
They  were  used  in  bomb  SC  2500  kg. 

See  illustration  on  next  page; . 

AMiditturbonca  Fuze  (Electrical)  was  a  device  designed 
to  function  if  disturbed  after  die  bomb,  dropped  (tom  a 
plane  had  come  to  rest.  One  type,  the  50,  consisted  o'  a 
cylindrical  case  containing  an  electrical  circuit  (two  con¬ 
densers,  two  resisters,  a  super-sensitive  ball-tremblet 
switch  and  bridge  wire  of  primer)  and  two  ck  uging  plungers. 
The  base  of  the  cylindrical  case  was  threaded  to  receive 
a  gaine.  Before  dropping  the  bomb,  an  rlectricr.l  charge 
(com  the  plane  was  conducted  through  the  charging  plungers 
into  the  charging  condenser.  During  the  flight  the  charge 
slowly  leaked  through  a  high  resister  into  the  firing  con¬ 
denser.  If  after  die  bomb  had  come  to  rest  it  was  subsequent- 
disturbed,  the  trembler  switch  caused  the  circuit  to  be 
dosed.  This  ignited  (be  primer,  initiated  the  booster  and 
detonated  the  HE  charge  of  the  bomb.  This  also  t-'-.k  place 
when  one  or  both  charging  plungers  were  depressed.  In 
this  case  the  current  from  the  condenser  by-passed  the 
switch.  (TM  E9-1983-U942),  file  No  2325.01, 

Another  antidisturbance  fuze,  the  SOh  or  Y  was  much 
mote  complicated.  Its  description  is  given  in  TM  9-1985-2 
(1953),  PP  183-6. 

(See  illustration  on  next  page). 

Antlllftlng  Ignltar.  See  items  1  and  L  under  Igniter 
Antipathfinder  Oevlcss.  See  Pyrotechnic  Antipathfinder 
Devices. 

Antipodal  Bomber.  See  Singer-Btcdt  Missile. 

Antl-ftleoehet  Plats*.  Circular  shaped  metallic  devices 
attached  to  the  noses  of  some  aircraft  bombs  intended  to 
prevent  ricochet  when  striking  at  an  angle  of  obliquity  against 
very  resistant  targets  (such  as  armor),  or  to  prevent  excessive 
penetration  into  less  resistant  targets  (such  as  concrete  or 
wood)  when  striking  them  e’  an  angle  close  to  normal.  (See  il¬ 
lustration  on  next  page  and  also  under  Koptring)  I  TM  9-1965-2 
(1953),  p  •!  ]. 
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Anti  withdrawal  Fuzes  (Mechanical)  were  designed  as 
Protective  devices  to  prevent  withdrawal  of  regular  time 
fuzes  from  bombs.  Three  types  of  such  fuzes  are  described 
in  TM  9*  1985-2  (1953),  PP  17?  &  17<M81:  ZusZ  40.  Types 
1,  11  and  111,  The  type  1  fuze  consisted  of  a  cylindrical 
body  with  a  central  opening  in  the  upper  surface  to  receive 
the  gaine  of  the  time  fuze  which  it  protected,  and  a  second 
gaine  which  was  threaded  into  the  base  of  a  ZusZ  40. 
An  attempt  to  withdraw  the  fuze  would  cause  the  steel 
ball  (below  the  detent  spring)  to  be  displaced,  thus  allowing 
the  striker  to  hit  the  detonator.  The  resulting  flash  was 
;.u»a.„i.^d  through  a  small  cha..;,cl  to  the  booster  and 
the  bomb  was  exploded.  To  prevent  the  withdrawal  of  the 
Z.usZ  40  when  the  time  fuze  was  removed,  spring-loaded 
knife  edges  were  placed  in  the  upper  part  of  the  drvice. 
(See  illustration  on  next  page). 


"A"!o  Annie”  or"Leopolc  280  mm  Railroad  Gun,  Mode!  5. 
(See  under  Weapons). 

Armored  Cars  are  described  in  the  following  references: 
’)  G.B.farrett,  "Achtung  Panzer”,  Great  Uaks,  RL>  !, 
Aberdeen,  Md  (1948) 

2)  D.F.  von  Senger  u  bitter! in,  “Taschenbuch  der  Panzer,' 
l.ehrr.ann,  Munchen  (1954)  (See  also  under  Panzer). 

Arit  (Arite).A  mining  explosive  reported  to  be  manufd  by 
Vlilt  Sprcngstoffwerke,  (inxschwitz.  Its  approximate  com- 
pos  ition  is  ,\G,  pyroxylin,  sawdust,  TNT  and  inorganic  salts. 


Arrowhead  (Needle  Point)  Projectile,  such  as  5  cm  PzgrPutr 
40  fur  5  cm  Pak.was  a  50  mm  AP  proj  which  consisted  of 
the  following  components:  a  pointed  tungsten  carbide  core 
cemented  to  a  steel  body  which  had  forward  and  rearward 
flanges,  a  plastic  arrowhead  shaped  head  covered  with  a 
sheet  steel  ballistic  cap  and  a  tracer  assembly.  The  forward 
flange  acted  as  the  rotating  band,  while  the  rear  flange 
acted  as  the  bourrelet. 

The  Pzgr  40  was  fired  from  a  normal  gun.  On  striking 
the  armor,  the  ballistic  cap,  the  head  and  the  body  with 
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nuhidc  core  to  f .  one  i t :a r  I'n'L ,'**“**  ,hc  »<*",«  ten 

penetration  >mle  «.,*  SIT.|jl|C  i*”1*  !“  **•»?:« i  and  the 

-Jibe,  (St.  *"*  «“• 

tt  ^,efl'  •*!*«>  3?  mm  (3.?  cm  PxcrPnrr  4m  <•*  — 

urmwhTad  t'yp'e  AP  A“l«.75  ""  (’‘5  •*'  41  > 

Reference.*: 

I)  b.l'.Kjjleshun!,  ( ,rdn.im.e  Sergeant  May  1944,  r,p  ln-I2 
*’  Ar.of,  lerhntcal  Manual  TM  9-I9H5-1,  pp  y/j,  p(J~ 
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AMOWHEAD  PROJEC  TILE 


Ar»w  Prolee.il.  (HeilanMIw  Ge.cho.*,  i,  *  )l,eml«rr 

Vy  »u'«aliber  proicrtilc  fired  fro.,  i 

« month-bore  gun  ut  euper.oi.ic  velocity.  It.  develooment 

The  “  d*,*ril’cd  in  Rcf  *  "»y  «>e  eon.iderrd  ..  one  of 
the  outstanding  German  achievement,  of  W  II  Son*  „f 

thene  p,o,eetile.  were  u.eJ  in  the  attack  on  theMaginot 
Line  and  were  .ucee..fu|  i„  pen.,™, fog  ennerere.  Their 
•ubsequent  u*e  wa«  confined  to  the  Ku.iian  front. 


liefert-m  it.; 


I)  1 1 .  ku  rzwi'g,  Die  grundslil/.licheii  acrodyii.miischon 

t/uti'tsu-Miunyeu  v.ur  Kntwivklunt:  ilstul  i  ler  GcschoKse 

Schrittcn  tin  I  )cutM‘hcn  AkoOciMc  det  l.uftf.ihrtforschin^. 

V  ll, 59-13  (l‘H3),  I'p  3 '-V 1 

J )  |.,|{  Simon,  ta-fmaii  Research  During  9\(  U  J.  h-i,-y, 

xv  (i  'l?),  r  tyi 

>i  t>c|'l  oi  ttio  Army  Tech  Manual,  TM  9-1985-3  (1953).  r 
Aval,  ; 

Noti-:  Arconlin)  t»  II.II.Bullock  and  G.Coghlan.  the  above 
projectile  was  -Inn  called  a  N««dl«  Shell.  A  projectile 
available  at  the  .dtisruir.  of  Ticatinny  Arsenal  was  1 05/ 60  mm 
caliber  am!  'bout  7(0  mm  lone  (Compare  with  Hochlinp 
Anticoncrete  Projectile), 

(See  also  Gessner  Projectile). 


Arllllery  Ammunition  (Complete  Ko-nd).  See  undei  (iranate. 

AS .  Abbreviation  (or  Annnons.ilpetcrsp:.-ngstof(e.  (Explosives 
based  on  ammonium  nitrate)  [  Weicholt  1 19531.  PI  39.  '"*5  |. 

AS-3  .  One  of  the  German  priming  (igniting)  c.-mposifions 
used  during;  U'\b  II  in  some  electric  luscheida.  It  contained 
red  lead  77.  silicon  19,  Ni"  suspended  in  ac«'tonc4'7  (l* It  Kent 
No  95  01'  (1957),  Section  I’l. 

ASM.  'see  under  IJnterwessersprengstoffe. 

A-S*off  (Liquid  Oxygen)  is  described  in  the  general  section. 

It  was  used  in  some  liquid  propellants  for  guided  missiles 
such  as  the  A-4  (V-2),  Tailun  and  Wasserfall. 

Itcference:  Gollin,  Rockets  and  Directed  Missiles,  CIOS 

bile  No  28-36  (1946),  p  3. 

Note:  According  to  CtoS  35—1 3,  p  20,  the  AS-3,  which 
means  Artillery  School  composition  3  (A/tillerienrhule  3), 
was  an  incendiary  composition  prepared  by  mixing  75  pa  ts 
of  red  lead  with  25  p  of  silicon  made  into  a  paste  with 

XI  jelly. 


Arsenals  and  Explosive*  and  Ammunition  Plants,  See  U.u- 
plants. 

Anillcrle  (Artillery)-  A  list  of  German  cannons  etc  mat  be 

(Setnail*TJeh«chl-Xc'n  flit  den  Artillemtcn  published 
*n  j  |«»7  1*Y  Khc  inmet.t  I l-llors  J . 


Astiited  Toke-Off  (ATO)  Units.  See  under  Rocket 


Astrolit  (Astraiitc).  A  tyrc  ^  mining  explosive  similar  in 
composition  to  Ammonit  and  Donarjt. 

Typical  compositions  are  given  in  the  following  Table 


Table  3a 


Composition  ('".)  and 

Astrolit  1 

Astrolit  2 

Asrralit  3 

Astra  lit  4  1 

Astralit  O  N 

some  properties 

Ammonium  nitrate 

84.5 

80.0 

79.0 

68.3 

80.0 

TNT  +  IJNT 

7.0 

12.0 

* 

Vegetable  meal 

1.0 

3.0 

27.7 

" 

TNT  4  ONT  4  meal 

- 

* 

17.0 

20.0 

Charcoal 

1.0 

1.0 

* 

Paraffin  oil 

2.5 

• 

“ 

* 

* 

Nitroglycerin 

4.0 

4.0 

4.0 

4.0 

m 

Oxygen  Balance, 5i 

- 

- 

42.5 

- 

40.3 

Trauzl  Test,  ce 

- 

390 

* 

375 

Pb  Block  Crushing,  mm 

• 

16.2 

* 

16.0 

Sensitiveness  to 
Initiation  (requires) 

- 

No  1  Cap 

* 

No  $  Cap 

80cm 

Propagation  in  30  cm 
Cartridges 

* 

‘ 

12.0cm 

5400 

4900 

Velocity  of  Deton¬ 
ation  m/sec 

* 

1.09 

1.03 

I  Density  o.' Cartridge 

- 

- 

* 

Heat  of  Explosion, 

* 

“ 

957. 

* 

1006 

keal/kg 

Temperature  of  Ex¬ 
plosion,  °C 

- 

1  • 

2170 

- 

2220 

*  See  Propagation  of  Explosion  in  Cartridges,  described  in  the  general  section. 


References: 

1)  A. Marshall,  Explosives,  1,  (1917),  p  3 97 

2)  p.Naoum,  Nitroglycerin  (1928),  pp  4-3  Jt  426. 

Xthylpbanyluratban  (Ethylphenylurethane )  was  used  »*  an 
ingredient  oi  some  smokeless  propellant*  as  a  stabilirer- 
gelatiaizerf  PB  Rept  No  U.544  <1945 ) 


Amt  at  InoolWt.  See  T-Stoff. 


Ausbouehungsproba  (Expansion  Te*t).See  Trauzl  Lead  Block 
Teat  in  the  general  section. 

Ausxchwltxungsprobe  (Sweating  Teat).  Sec  Exudation  Test 

in  this  and  in  the  general  sections. 

Ax. ten  (Acetone). Sec  general  section. 

Aside  (Azides)  are  described  in  the  general  section.  (See 
alio  this  section  under  Blciazid). 


« 


tier 


AtoimiH  ( Stic  b  i  toff  wo  t  »cr s tof f «  oure)  (Hudraxnie  Aci.l),  See 
.<•.'it  r.il  s-.'iioii, 

3-4  A  vehicle  1  „>•  long,  (.•  wi.lc  .ind  (•  high  provided  with 
•  <•  cylinder  engine  (in  the  rear),  a  radio  and  a  apace  for 
the  driver.  Alter  loading  the  vehicle  with  some  demolition 
i  i.itgcs,  the  driver  took  the  car  (a.aa  speed  3o  mph)  as 
<lo»e  .11.  possible  to  the  target  marled  for  destruction 
such  as  a  barbed  wire,  rood  block,  pillbox,  bridge,  etc), 
dropped  the  demi  lition  charges,  set  the  time  fuse  and  then 
rushed  back.  These  vehicles  were  easy  targets  for  the 
‘.ilies*  artillery. 

Helerence:  An.  .n.  luld  ArtiI.ely  I,  34,  5()5  (1944). 

i)o  (Bochsm  349  Missile).  See  Nutter  Ita  Vl'M  and  Vj<)j|. 

Bnelinit  '  iit  ol  the  mining  explosives;  Am  nitrate  85  and 
l\i  I'.,  I  .1  oiler.  Iliji.  Explosives  ll‘)lo>.p  J  *9  . 

"Boiler"  See  'Tlet/.er4  armored  vehicle  listed  under  1 1  an /er. 

Uollistische  Bestdndigung  (llallistic  Stability).  See  general 
section. 


I  lie  purpose  of  this  round  was  to  indicate  the  exact  lor.  a 'ion 
of  a  hit  by  means  of  a  puff  of  smoke  (produced  on  ignition 
of  the  phosphorus). 

Reference:  A.J.I)ere,  Ordnsnee  Sergeant,  Dec  1043.  Pl<  357*6! 

Berclnvlto  B.  According  to  I..  Mfdard,  Mem  Artil  J  r  23. 
5<>6{194K).  the  Dcrcluvitc  II  is  one  of  the  older  aluniiniseJ 
explosives:  Am  nitrate  79.5,  DNT  5,  M.  5,  collodion  cotton 
0.5,  Al  5  and  cellulose  5'1;  |wiwer  by  the  Trench  lead  !!mk 
expansion  lest  (modified  Trau/.l  test)  is  125,  taking  the 
value  fur  picrir  acid  as  lOU. 

Berger-MIschung  (Her per  Mixture). A  smoke-producing  mixture 
composed  of  2  parts  of  zinc  dust  and  3  pts  of  hexuchtorocthane 
:  IlSVar  Depr  Tech  Manual,  TM  Khilif  (194-1),  p  21, 

B vrgmonn. Junk  Stability  Tsst.  See  general  section  under 
Stability  Tests. 

Bssots  oder  Vsrdommung  (Tamping  or  Stemming), See  general 
section. 


flollir.tif  or  WPC/89  (It  urfclpulvcr/ 89)  ((lube  Powder  of 
IShV)  (l.allistite).Dark  prey  propellant  ennsistinp  of  equal 
parts  of  \(.  and  collodion  cotton  topether  with  0.56  to  1*1  of 
Dl’li A  and  v.iselin.’  It  was  adopted  in  1 8K9  by  the  (ierman 
Navi.  I. ess  erosive  compositions  were  introduced  in  1897 
...•I  1  *M.i* ..f.h-r  flu.  .lesipnaiion  of  Mbt./Mf  ami  Kl't./Oti, 

where  UP  stands  for  Kohrenpulver  ( t  u  I  *e  powder)  ,  Marshall, 
v  1  (191').  p  3(,3  . 


Bondisch  Pulver  was  prepd  by  eompressinp  the  Schultze 
Culver  into  prains  of  hiph  density  [  I..C>»dy,  Trane  des 
Malic  res  lixplosives,  Namur.  (1907),  p  469'. 

Bangalore  Torpedo  (In  Kohr  pcfiillte  Kcihenladunp).  See 
yener.il  seetitm. 

Bor  I  Hear  i.Onc  of  the  experimental  tanks  (See  under  Panzer). 
Bsrotol.  See  pcneral  section. 


Baschussprab#  (Snooting  Test,  called  in  the  l.  S  A.  Kifle 
bullet  Test).  It  is  similar  to  the  Li  S  test  described  in  the 
pcneral  section.  The  (ierman  test  is  conducted  according 
to  Stettlacher.Sfrenp-  und  Schiesstoffe  (1948),  p  121  by 
firinp  a  standard  infantry  rifle  from  a  distance  of  25  meters. 

Blazzl  Continuous  Procast  lor  tha  Production  of  Nitro¬ 
glycerin  and  Nltroglycol  as  used  at  the  Dynamit  A  -O  , 
Schlebuoch  l-abrik  is  deocrihed  Sv  l>a  I. It.  Lilt  let  ts 
I). U. Clapp,  BIOS  FtnsI  Rept  18-12  (19-16)  (See  also  under 
pcneral  section). 

Blchel  Explosives.  Several  compositions  were  patented  by 
(i.li.ltichcl  at  the  end  of  the  las:  century,  among  them:  a) 
Nli  100  parrs  mixrd  with  10  p  of  aulfureted  turpentine,  l>)  Na 
nitrate  90-100  p  mined  with  5  p  of  nitrncumcnc  and  1 6  p  of 
sulfureted  tar  oil,  c)  Am  nitrate  86  p  mixed  with  8  p  of  I  NT 
and  6  p  flour  or  starch. 

Helerence:  Daniel, Dictionnairc  (1902),  pp  67-8. 


Barytique  (I'oudie)  .  lindcr  this  title,  Daniel ,  Dictionnairc 
(1902),  p  57  gives  a  mixture  of  8  parts  of  Mack  powder  with 
2  parts  of  lia  nitrate.  It  was  used  in  the  1860’s  in  larger 
caliber  puns. 

Boumwolle  (Cotton). See  under  Cellulose  in  the  general  sec¬ 
tion. 

Bohelfsmino  (Improvised  or  Makeshift  Mine).  Several  land 
mines  uses!  by  the  Germans  during  W  II  were  made  from 
items  not  specialty  designed  for  mines.  For  instance 
Bohelfsmino  W-l,  A/P  was  improvised  from  captured  50  nun 
mortar  shell.  Several  improvised  land  mines  are  describe J 
on  pp  279-83  of  TM  9-1985-2  (1953). 

Beiladung.See  Booster  Charge  and  under  Ignition. 

Belli*  (Bellite). One  of  the  Sprcngcl  type  explosives.  It  was 
also  used  in  England  and  other  countries  (Sec  in  the  general 
section). 

Ben*  Borral.  See  Krumeicrlauf. 

Beobochtungrgcechaitpotrons  (Observation  Hound).  Fixed 
round  with  a  projectile  which  had  a  core  of  HE,  a  fuze  in 
the  central  portion  and  a  phosphorus  filler  in  the  base. 


Big  Bertha  Gun  .See  general  section. 

Bikorbi*  (Bicarbite) .  A  type  of  permissible  explosive  ; 
containing  large  amounts  of  sodium  bicarbonate  and  small 
amounts  of  NG,  patented  by  V  A  S  A  *G  before  IK  II.  These 
explosives,  although  they  concaiocd  a  large  amount  of 
NallCOg  and  a  small  amount  of  NG,  were  very  easy  to 
initiate.  Mixtures  containing  no  much  no  95%  NsllCO  and 
os  little  ti  5%  NG  could  still  be  initiated  by  ordinary  binst¬ 
ing  caps. 

The  following  are  the  composition  and  properties  of 
one  of  the  bicarbites:  qNG  15,  NsHCO  50  and  NaCl  35%; 
temp  of  explosion  400°,  veloc  of  deton  2500  m/sec,  heat 
of  exploaion  162  kcal/Lg,  d  1,35,  Trauzl  test  vsloe  30  cm 
for  a  10g  sample,  specific  pressure  610  ntai  x  1/kg,  Msanee 
value  (Hast)  B  *  J  x  (sp  press)  x  (vel  of  del)  x  tv**  = 

2.06,  gap  test  value  (Detonsuonsubcrtrsgungprobe  oder 
Schlagwciteprobe)  40  cm,  required  for  initiation  at  least 
a  No  2  blasting  cap;  volume  of  gases  evolved  on  explosion 
of  1  Itg  is  258  1  at  20r'xnd  760  mm  !lg  (II  O  in  vapor  phase). 
Composition  of  gases:  CO  46.1,  11,0  433,  N  9.2,  and 
Oa1.5%. 

Note:  Vhcn  a  niv'e  brisant  explosive  is  desired,  the  amount 
of  NG  is  increased,  the  amounts  of  NaCl  and  NaltCO,  are 
decreased  and  somt  fuel  and  oxidizer  are  incorporated. 


tier  !2 


I  in-  ii'IK'ii n  ■ ,  "iiiMufr  iii.lv  t-nt  i,  .in  example  of  such  .in 
i\|Iiim..i-:  ,\i.  (slightlx  gel.i  i  in  i  /.ml  i  Mi,  \i'Ki>  ,j(j,  \ak  I 
.'  '.  vv.H..:  II...!  i,'  .uni  \a\l»^  ii'inprratutr  nf  .>x- 

(  li'Mi'i.  i  ini-',  Vi  li.v  ill  .!i- Inn  iO(i(.  Ill,  Se,  ,|  l.j,  Tran/.l 
Ic-t  V  l In i  1 J  t  n  |..i  i  lli  sample.  text  value  .10  i.  in; 

1 1 *11 1  ■  li  min. m. I  !-v  .i  \n  2  blasting  cap, 

I  In-  !  i.  ir‘  ill's  vn-ri-  i  iirnpnr.it  ivi- K  expensive,  l.ut  they 
I  n-vi-.f  t..  Ii-  ven  sat'.;  tor  use  in  gaseous  nr  dusty  inn ! 
nones. 

Ill  li-rt-m  i-. 

t  .Devlin,-  &  k.Drckopf,  Spteiigstnffc  utnl  /iimllniltc*l,  I. 

S|  ringer,  liirl'ii  ( 1  ->3(> ■  ll.ithogr.tphed  hv  Kilw.trJs  Urns, 
Ann  Arl-nr.  \iii-|t),  pp  t  ll-bin. 

Biscuit  h.irture  A.Sie  un.ii-r  Ainatnl  31,1. 

Black  Powder,  See  Si  livi.iri/.piilvt-r. 

3iosting  Caps  Si*i*  Detonators, 

Blasting  Colotin. See  Sp 'i-npyfl.it inn. 

Ulbttchcnpulver  otfer  *B“  Pulver  (Leaf  I  uwJvr  or  Hake 
I  r»pi-tl.im).  According  to  Stetth.icher,Spreng-  uni!  Schiexsloftc 
iV'tSi  p  il  it  m  is  pri-|-.l  by  nvlloiding  •>  mixturr-  of  3  parts 
-irt  guiicnrton  iSih mss vi nil c I  of  ,\  content  tnininiuin  11.1’’, 
.uni  I  p  nf  soluble  \(  (Kollodiumwnllc)  of  N  contem  I ’.O'. 
After  incntpwnting  into  mixture  0.3’lof  the  Mihilixer  (DI’hA) 
and  l‘>  of  tlitslittiluccr  (Na  oxalate),  tlie  mass  was  flaked 
■  -  an. I  lined.  I  lie  resulting  Hakes  (which  were  0.)  tute  thick 
ami  hail  a  surface  of  l.J  mm2)  were  surface-treated  with 
!  cent  rattle  and  finely  pulverized  graphite  in  order  to  make 
them  progressive  burning. 


diet  oiid  (Lead  Azide)  (I.  A).  See  general  section  under 
Azides.  It  was  used  in  Germany  in  some  priming  and  initiat¬ 
ing  compositions, 

I  A  was  prep.)  in  Germany  during  V  V  It  from  sodium  azide 
and  lead  aitrate  in  die  presence  of  dextrin,  in  the  following 
manner; 

a)  f  ifty  liters  of  water  containing  1.5  kg  of  sodium 
azide  was  added  slowly  to  00  I  of  an  aqueous  solution 
tonl.iiiiirig  5  kc  of  I'hNli-.y  and  0.15  kg  of  dextrin,  pre¬ 
heated  to  (iltu  and  stirred  hy  air.  Alter  adding  the  first 
5  liters,  there1  was  a  pause  of  5  minutes.  The  remaining 
d5  ),  was  added  during  the  next  45  minutes,  and  the 
stirring,  was  continued  for  15  minutes,  while  the  mixture 
was  cooled  Ivy  means  nf  roH  water  circulating  through 
the  jatket 

|.(  following  this,  the  reactor  was  tipped  onto  a  filter 
ami  the  I.  A  retained  on  a  filter  cloth  made  of  horse 
hair,  Suttion  was  applied 

c)  After  rinRtng  the  I.  A  with  several  portions  of  water, 
it  was  placed  on  sheers  of  paper  attached  to  frames 
and  dried  to  a  moisture  content  below  O.l'l.  Drying  was 
done  by  blowing  air  for  48  hra  ut  45-30°  through  the 
chamlier  containing  the  frames 

d)  After  cooling  to  20°,  the  contents  of  each  sheet  were 
transferred  to  a  graphite*!  cardboard  dish.  The  desired 
amount  nf  third  I.  St  was  added  to  the  same  dish, 
which  was  then  sent  to  detonator  manufacturing  plant. 
(Yield  was  about  5.1  kg  per  batch). 

In  order  to  destroy  any  I.  A  remaining  in  the  mother  liquor, 
about  5  liters  of  nitric  acid  (5°  lie)  and  about  !,  1  of  coned 
Na  nitrite  solo  were  added  per  bitch  of  I.  A, 

Reference:  I’ll  Kept  95,011  (1947),  Sections  O  &  I*. 


Notes:  According  to  I..M,Sheld»n.  '’Manufacture  nf  Initiating 
f.xplosivcs,  etc”,  CIOS  Kept  27-)K  p  1.  the  manufacture  of 
I.  A  at  tlie  \iolfrntshuusrn  I  l  int  ol  Dynamic  A  -G  was 
conducted  in  a  large,  well  polished,  stainless  steel,  round 
bottom,  cylindrical  vessel,  jacketed  for  circulation  o  < 
hear  in,,  or  cooling  water  or  brine.  Agitation  was  conducted 
hi-  one  ccntrallv  located  shaft  having  4  blades  as  shown 
on  the  attached  drawing.  This  agitaiot  could  be  raised 
or  lowered  as  required  to  provide  the 
most  effective  position  for  securing  the 
1  desired  mixing.  For  discharging  the 

AOL  \TAT0R  contents  of  the  re  art  ion  vessel  the 
*  |  agitator  shaft  was  raised  clear  of  the 

I  kettle  which  was  then  tilted  hy  a  con- 

gv  |  — — -/ol  ,  trol  wheel  located  on  the  supporting 

■  I  r-.  framework.  Stock  solutions,  9  to 

10  *1  by  weight  of  lead  nitrate  and 

^5>|J  2. 7  to  i.0%  hy  wt  of  sodium  azide 

u  -nil  wore  kcP*  ‘n  *arRe  vessels  placed 

\  higher  than  the  reactor  in  order  to 

\  11  *41  /  secure  the  flow  of  liquids  by  gravity. 

y‘H  The  correct  volume  for  each  pre¬ 

cipitation  charge  was  obtained  hy 
the  use  of  calibrated  glass  bottles. 

I  low  rales  wetc  controlled  hy  manually  operated  stopcocks. 

In- (ore  proceeding  with  precipitation  the  alkalinity  of  the 
sodium  azide  solution  was  checked  hy  titrating  with  normal 
sulfuric  acid  soil..  To  he  acceptable  for  use,  50  ml  of  azide 
solo  required  8  lo  10  ml  of  acid  to  reach  the  phenolphtlialein 
end  point.  If  the  soin  was  not  sufficiently  alkaline  son 
dilute  sodium  hydroxide  was  added  to  the  stock  soln  and 
the  titration  repeated.  Ordinary  tap  water  was  used  for 
making  the  stock  solutions. 

In  carrying  our  an  individual  precipitation,  the  volume 
of  solution  required  to  give  4.5  kg  of  actual  lead  nitrate 
(5U0  I  when  using  a  'V;  soln)  was  drawn  from  the  supply 
tank  and  measured  in  a  calibrated  glass  bottle  from  which 
it  was  transferred  lo  the  reactor.  (This  amount  ol  |c  id  nitrate 
is  about  I8r.  in  excess  of  that  •beoreticaliy  required). 
After  heating  the  soln  to  about  jp0  some  dilute  sodium, 
hydros ide  was  added  until  the  soln  became  neutral  to 
methyl  orange,  as  determined  by  a  spot  plate  test.  After 
neutralization,  150  g  of  potato  dextrin  (which  had  previously 
been  dispersed  in  warm  water)  was  added  to  the  soln. 

The  correct  volume  of  sodium  azide  soln  to  give  1.5  kg 
of  actual  material  (5(H)  I  when  using  a  5% coin)  was  measured 
in  a  calibrated  glass,  bottle  ftom  which  it  was  discharged 
through  an  adjustable  stogcocx  inte  the  reactor,  while 
consrantlv  stirring  the  soln  and  maintaining  it  at  50  .  The 
rate  of  flow  was  controlled  ao  that  the  total  quantity  of 
Na  azide  soln  was  added  at  a  fairlv  uniform  rare  over  a 
period  of  about  I  hour. 

After  addition  of  the  Na  azide  soln  uad  been  completed, 
the  agitator  was  stopped,  thr  lead  azide  allowed  to  settle 
and  the  mother  liquor  decanted  by  tilting  the  vessel.  After 
giving  one  dilution  wash  directly  in  the  reaction  vessel, 
it  was  tilted  snd  the  precipitate  transferred  by  mesns  of 
a  jet  of  water  onto  a  large  cloth  filter  supported  on  a  natural 
drainage  filccr.  After  rinsing  the  lead  azide  with  three 
displacement  type  washes,  the  cloth  was  folded  over  the 
azide  and  the  ensemble  placed  in  a  plastic  bucket  which 
was  carried  to  the  storage  area.  The  yield  was  ahnut  3.1  kg 
of  dexcrinated  lead  azide. 

A  sample  of  each  batch  was  sent  to  the  laboratory  where 
the  crystals  were  examined  microscopically  and  compared 
with  acceptable  standard*.  Then  part  of  azide  was  dried  and 
its  loading  density  was  determined. 

for  destruction  of  unwanted  l.  A  ,  it  wa*  treated  suc¬ 
cessively  wish  n  15*1  nitric  acid  soln  and  an  8%  Na  nit'lte 
soln. 


Note:  Crystalline  structure  of  I.  A  is  described  by  G. 
I’fefferkorn  in  the  Zeitschrift  fur  Naturfnrschung  3a,  364 

1)948). 

According  to  17 .Schneider,  Sprengtechnik  No  lll-ll, 
pp  185-190  (1952)  and  Kxplosivsroffe  No  1-2,  pp  1-10  (1953), 
technical  I.  A  (purity  92-9 -I'D  used  in  German  Sprengkapsel 
A  and  Sprengkapsel  II  becomes  dead-pressed  if  the  loading 
pressure  exceeds  about  900  kg/eir2  (about  12,htKl  psr) 
depending  on  conditions.  Perfectly  dry-  L  A  can  stand 
higher  pressures  without  taring  dead-pressed,  but  I.  A  ton* 
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Blri  block  stauc hung  * probe i  |.»* -,»•) 

Min  k  * 

t*m|  rcss.on  |i*m 

Stnuchprobc  ‘ice  (  »t|  .|u*r  )  «•*. 

»  in  tin* 

/'l*ntT.»l  BlHl'im. 

Bloimonoxyd  V»Ti*t*\  ».**• 

H.O.  Nrt 

•  ^-ih’m!  *•(•(  liint. 

Oloinitr.it  ili.i.i  Nitr.iii  i.n,i  ,  iiur.il  •.«*,  ti.<n 

Blcioxyd,  roles  odor  Blcioxyduloxyd  lKc.1  Lead  1  ‘xidoi.llj 

1 .  s,  r  et.ei.il  s« .  non. 

Olciosydul  'Ii  1.1  Sul. ox i.li- 1.  PI,  O.  Sri-  ycncr.il  sictimi. 

3loipcroxyd  I  1  .i.i  I  croxi.lc  i,  l'|.(>2.  Sue-  general  sit  I  ion 
iitt.lr.  I  t-roxt.li's.  Mi.  used  dur'ng  kW  I  .is  one  of  (fit*  in* 

,  r.-iui.t-.  of  lust  i.e.i.l  t  ompusitions  Mirh  .is  in  (h<*  Spall 
J  iisi'lit-.i.ls  ol  *d,*h  (elision:  l'|.()?  ii,  ,\l  (crushed  flake) 
ii.S,  s|  i  i  i.J  V f  alloy  ii.V.  ’  I’ll  Kept  No  fii.K”  (I'.’i  •), 
II  \  i  1  ain>  V  (,  I'  . 

Blcipikrot  1  Lead  I  *  11  rale  1  i|.  |-  1.  See  general  sec'ion  under 
Pier. lies;  was  use.!  in  iit*nn.;:r*.  lor  (fie  |  reparation  of  ignition 
mi  Mures  in  luseiic.ui  111.11111t.lt  lure.  Hu  following  melh.Hl 
w  is  use.:  lor  (lie  |  re|  ar.K ion  ol  le.i.f  j  11  rale  Lv  (lit-  action 
01  ie.ui  nitrate  on  |itri>  acid: 

I  late  f.  1  oi  lt-.it!  nitrate  solution  icotit.iinitii:  Inn  ,*  per 

liter  into  a  small  stair  lvr.1.  steel  vessel  (V*.A  steel), 

Hindi. -r  in  •  onstruction  to  those  use.!  in  lead  a/.i.le 
111.lf111f.1ert.ro  ift.l  provide.)  with  1  wo.*df.ri  s. fryer.  Add 

I I  I  of  lie  water  so  (hat  the  temp  in  the  vessel  is 

•limit  I  ve.l  in  praduallt  (within  A  minutes)  with 

stir'in,.  15  I  ot  picric  at  id  solution  containing  10  g 

I  \  per  liter.  Add  '-h  I  of  told  wafer  anil  allow  to 
settle  tor  1  hours.  Decant  the  liquor,  transfer  the  slurit 
to  a  1.1I101  filter  cloth  placed  over  a  Nutscli  or  large 
porcelain  vat  iiuili  filter  with  sloping  sides.  Aftet  allow¬ 
ing  the  slutry  to  settle  until  the  surface  of  the  1.  I*  is 
just  distinguished  through  the  mother  liquor,  start  the 
vacuum  pump  anJ  let  it  run  for  )-l  hours.  Lift  the  calico 
filter  and  transfer  the  I.  I1  to  a  stainless  steel  curving 
pet  containing  10  I  of  "(-'.'S';  ethane  'r-natuted  with 
J1'.  of  methanol,  together  with  5(H)  ml  >•  o'i  aqueous 
lead  nitrate  solution.  After  thoroughly*  mixing  the  in¬ 
gredients  ('ey  means  of  a  wooden  spatula',  transfer  the 
slurry  hack  to  the  calico  filter  cloth  on  the  Nutsch, 
allow  to  settle  for  al<out  \  hour  and  then  operate  the 

..•Suum  1 ..... .j .  ful  I  to  houts. 

Note:  The  extent  ol  the  drying  on  the  fillet  should  l«*  gov¬ 
erned  l.y  the  fact  that  the  paste  has  to  he  soft  enough  to 
smear  in  .1  fairly  thin  layer  on  paper  for  subsequent  drying. 
I' lace  the  t-aiito  filter  cloth  containing  the  I.  I’  in  a 
papier-mache  bucket  and  transfer  it  to  the  drying  house. 
By  means  ol  a  wooden  spatula,  smear  the  moist  L  I' 
upon  a  tlouhlt  sheet  of  paper  2’  x  3’ ,  placed  on  the 
cloth  of  a  drying  frame.  Dry  the  material  for  4  hours, 
starting  at  room  tcup  and  raining  it  to  40°  and  finally 
to  (.</'. 

Note:  Taking  usually  results  if  the  temperature  is  raised 
too  rapidly. 


I  dir  la  ...I  I  n  rati*  into  papirrt.Jche  ■  on* 
twiners  (yield  ul  dried  materia!  should  la*  .ihsut  2.2  kg 

. . .  about  62';>.  provided  with  ruble  -  stops 

lets.  Screen  (Ik  Material,  hv  plating  >0U  /•  at  a  time, 

I I  get  her  with  a  mklsi  .topper  (alwiut  I  !/  .  i.m  and  ’■ 
high)  into  .1  cvliihlrical  sieve  l(g  diam  by  (»■*  dee), 
provided  with  a  silk  sieve  loth,  <HH)  meshes  per  s<|  cm. 
Store  tlo*  sie.ed  mait-nal  n>  stoppered  papier-mache  or 
rubla-r  containers  until  re.niy  to  use. 

Note:  After  finishing  the  |>recipit.itit>n  -if  the  I.  I’  ,  the 
vessel  shiHild  la*  cleaned  la*fort*  being  used  again  by- 
stirring  with  I  I  of  V  In*  nitric  acid  and  I  (Hi  I  of  water. 
Soft -rent  «*s: 

I;  (•. Ashcroft  et  tl,  investigation  ol  Ciermon  (.ommett tal 
l.xplostves  Indur.trv,  It  ItrS  l-inal  Report  No  KJ3,  Item  \o 
London.  II  M  Station  try  Office  1946);  1*1)  Kc*pl  No  M.K?" 

tl'Mi  .  |  A V'27 

■')  Anon,  I  II  Kept  No  5*5,6 1 1  (DMT),  Section  I), 

BlcIpletfenprobs.See  Leal  I 'late  Test  in  the  general  section. 

Bleital peter  tl.e.td  Nitrate).  See  general  section,  under 
Nitrates. 

Bleifrlnitroresarrinot  oder  Bleistyphnat  (Lead  Trinitro- 
♦esorrin.ite  or  Lea  I  Stvphnate)  IL  St  )  Biel  Sals  das  Tritins, 
Trixlnaf  o*fer  Trlcinat.  Sec  general  section  undet  Styphnic 
Acid  and  also  the  references  listed  l*r low.  One  of  the  methods 
of  prepn  used  in  Germany  during  VV  I  wan  .is  follows; 
Trinitroresorrinatc  (TNK).  called  Trixie  .  '  72  kg  •  was 
stirred  into  I  ’(•  t  «<  » .*-■  c.-, Mining  12  k„  -I  M„l! 
until  the  TNK  dissolved.  Then  the  solution  was  di¬ 
luted  with  water  until  it  contained  2.4  kg  TNK  for  each 
id  1  of  solution.  The  resulting  mixture  contained  mag¬ 
nesium  trinitroresorcinate. 

To  40  I  of  tht  above  mixture,  preheated  to  f.O*’  and 
stirred  in  a  vessel,  was  added  gradually  (string  20 
minutes)  12.5  I  ol  an  nq  solution  containing  -I  kg  ol 
lead  nitrate.  This  gave  lead  styphnatt.  After  allowing 
the  mixture  to  stand  aod  cooling  it  to  2(1*’,  the  mother 
liquor  was  decanted  leaving  the  p.pt  of  L  St.  As  some 
I.  *»!  ten.  aimd  in  the  mm  her  liquor,  it  had  to  he  destroy - 
Ibis  was  done  by  adding  some  sodium  carls.aair 
1..  whttn  iiansftsmed  the  I.  St  into  Na  styphnatc  and 
precipitated  the  lead  as  I’kTlIj. 

Aftet  removing  the  HOlj,  the  remaining  liquid  was 
acidified  with  waste  acid  and  the  resulting  styphnic 
acid  reduced  to  a  non-explosive  triamine  by  means  of 
irut  filings  (Ref  2). 

According  to  StettKicher  (Ref  3),  L  Rr  may  he  »«cpd  by 
mixing  the  boiling  olns  of  trinitrorcsorcinol  6  .eviuusly  neu¬ 
tralized  with  Na  carlwnatc)  and  lead  nitrate. 

According  to  Naotun  (Ref  I),  L  Sr  has  been  used  as 
an  initiating  explosive  in  Germany  since  about  1920  when 
the  so-called  Trir.inatkrpsrln  (ij  v  )  were  put  on  the  market 
by  the  Rheinisclt-Vestfalischc  Sprengstoffe  A  -G. 

Several  types  of  initiating  compositions  used  by  the 
(ietmans  during  IT  II  contained  I.  St . 

(See  also  under  Primary  and  Initiating  Compositions), 

1)  P.  Naoum,  Schicss-  und  Sprengstoffe  (1927),  p  186 

2)  PIS  Kept  95,613  (1947),  Section  N 

3'  A.  Stctthacher.Spteng-  und  Schiesatoffe  (1948),  p  98. 

Note:  L.M.Sheldon,  Manufacture  of  Initiating  Kxplosives, 
etc,  CIOS  Rept,  Pile  No  27-38  (19.15k  PP  9-11  describes 
the  method  of  manufacture  of  L  St  at  t’olfratshausen  Plant, 
Dynamit  A  -G  : 

a)  120  kg  of  TNK  was  dispersed  in  350  1  ot  water  and 


•'"U'  |>I  M.c  \l.,s  .l.i.li*  I.  I  lie  imxtutr  tv, it  llfaird  To 
11  1  l,,r  ■>  >  l-rtHHl  lint i I  .1  solution  w.,s 

>' t-iiiii1.!.  1'i‘lori*  iim’  the  solution  was  filleted  ihroiiM, 
i  o  iis tm  oi  ,n,  mo  ilx-ii  dilute.)  to  i."|ie  .in,!  ,,ll„w(-,l  l(, 
v*'tto*  to.  i,i  hours  , lnrin.it  v-l,ii  h  lime  the  lenipt-Mtlife 
(!ri,p|-rd  lo  JA-  )ti‘  . 

*  U"  »'•>' rv  ■  !»|;  out  tin-  .irtu.ll  prertpitatioii,  K< i  1  of 
"  Be  soln  i*  is  .Ire.inle,'  f?i»n  t he  storage  vessel  and 
tt.ilislerrcd  to  t III-  pn-eipitating  vessel  whert  it  was 
i  r.lttil  to  It,1  .  Thun,  is.'."!)  I  of  It* .of  nitrate  so  in  Ml°|te 
or  li'.'  l-v  weight  >  was  added  over  .<  period  of  2u- Ml  min- 
ut,  s  m. lint. lining'  the  lemper.iture  .it  tm"  during  the 
entire  addite'*i  period.  ..As  soon  .is  nil  of  the  1,  %  soln 
;  h.1,1  In-cn  i.lde!  the*  contents  of  vesst*  1  vt nro  roolcil 
to  .is  i.ipi.Mv  .is  possible  i<m!  the  agitation  was 

in  or.!t"  to  .illott  tht-  I.  St  to  settle.  Alter  re- 
moving  tin  unit lo'i  liquor  !ty  dcc.ttit.it ion  two  lilution 
washes  w ito  itii'-ti  to  the  precipitate  dircctlv  in  the 
\i  ss.-|,  Then  tin  j r.vliKI  was  transfetted  hy  means 
a  stream  el  water  onto  a  cloth  filter  where  it  was 
thotoin-hh  rinsed  using  the  same  technique  as  lor 
dt  xfrinatt',1  I  A  .Til**  yield  of  1  St  was  about  H  kg. 
A.cei.linp  to  <  .S.l.ivinpston  it  al,  C.IOS  Kept  No  24-5, 
the  follow  ito*  n.etluSi  .*.f  tliar.ufat  I uie  ol  1.  St  was  used  at 
Troisddrl  I  hint,  Dviiamit  A  -G  : 

Into  a  stainless  s’eel  kettle  ol  about  l(  (British)  gallon 
capacity  lal  uil  |A.|  liters),  provided  with  an  ayit.it, ,r, 
were  intttsiveed  |(i  1  ol  water,  2.1  kg  of  styphnic  acid 
.in.)  ii  al  ke  of  maenesium  oxide.  The  formation  ol 
mapnesinm  styphnate  developed  heat,  ami  when  the 
temperature  reached  about  55°  I  ,  a  solution  of  1  Up 
of  lead  nitrate  in  Id. A  1  of  water  was  run  in.  The  yield 
was  !.(>  kp  ol  I  St. 

In  all  tht  above  nit  thuds  ol  manufacture  of  1.  St  the 
vessels  were  similar  *o  those  used  for  the  manufacture 
of  I  A. 

l  ot  the  destruction  of  1.  Si  in  the  mother  liquor,  an 
, excess  of  sodium  bicarbonate  was  added  and,  after  rnixinp 
thoroughly,  iron  filinps  followed  hy  sulluric  acid  were  added. 


Bl  eitri  linor .  Same  is  lileiliiliiliorosoit  inai  ■ 

Bl  eilyl inderprobo  ouch  Tro  jzl  (lilclldockausl.auchunpsprols. ). 
St*,-  d'r..u/d  bead  Block  Test  in  the  peneral  section. 

“Bl  itxpirlvcr*.  Accordinp  to  Slett 0.11  her .Nnrcn  :  -  und  Schiess- 
stoffe  p  99  it  is  >ne  of  the  names  for  Nitrudiapo- 

l.ettzcncpcrihlorutf ,  t  ell4 (\U2 )\ 2 *i:l04 ,  which  is  descrilied 
in  the  general  se -lion  under  Dia^olwn/.t-neperchlor.ire. 

Bobbini t  •  See  lsobbiniie  in  the  peneral  section. 

Bohrpatrune  02  (Bhrl’atr  O!)  (littrally  Drill  Cartridge 
of  1 902  f.  A  demolition  charge  consisting  of  75  p  oi  1ST 
used  at  the  tiint-  nl  .  ..  i  for  ihilit.iry  pioneer  work,  it  n- 
placed  a  similar  charge  made  of  picric  acid  and  culled 
Bohrp.ttrone  88  < .olver.  High  Explosives  (1918),  p  2} 

Bohrpotrone  2B  (Drill  Cartridge  of  19’“).  A  Hasting  cu.t- 
ridpe,  descrilcd  under  Demolition  Charge.  According  to 
TM  9-1985-2  (1953),  p  2T  the  charge  was  used  also  in 
antipersonnel  land  mines  such  as  Stockmine. 

Bomb  Containers.  See  under  Containers. 


BOMBE  (Bomb).  Table  11,  gives  the  designations  of  some 
German  bombs  and  their  English  equivalents. 


Table  3b 


s  lu¬ 
st: 

SI)  (kleia) 
SD 


Blitzlichtcylindrtsche 
Bomben  Torpedo 
Kampfstuf  icy  1  indr  ise  lie 
Nchetcylindrischc 
Ibinzerdurchschlapcylindrir.che 
Pan  zerdick  wand  ipe 

Sprcnghomlic 

Splittcrheton 
Sprcngcylindiischc 
Sprengdickwnndipe  (klciu) 
Sprcnpdickwandipe 

Splitter 

Xemvntcylindrische 


C.ylindrica)  photoflash  bomb 

Torpedo  bomb 

Chemical  cylindrical  tomb 

Cylindrical  smoke  bomb 

Armor-piercing  (AP)  bomb 

Armor-piercing  (AP)  bornh.thick  walled 

High  capacity  (IIC)  bomb  (Bomb  ol  maximum  hlasr) 

High-explosive  (Demolition  bomb)  of 

high  capacity 

Concrete  fragmentation  bomb 

High-explosive  cylindrical  (General  purpose)  bomb 

Anti-personnel  (Small)  bomb 

Ifigh-explosive  thick  walled  (Semi-armor  piercing 
fragmentation)  bomb 
Fragmentation  (Anti-personnel)  bomb 
Cement,  cylindrical  bomb. 


Note:  The  two  principal  German  HE  bombs  were  RC  and 
SB.  The  SC.  or  peneral  purpose  bombs,  bad  loading  factors 
of  M}-'Vi  and  Unrnine  of'  their  drstrurtive  quality  were 
used  primarily  for  general  demolition.  These  bombs  were 
usually  ol  three  niece  steel  construction,  with  the  nose 
being  weld.  1  to  a  ,  hutnr  body  and  the  sheet  steel  or  alloy 
tail  being  attached  t.  the  homh  body  hy  screws  or  rivets. 
'The  SC  bombs  were  not  streamlined.  The  SD  bombs,  being 
either  AP  or  RAP,  had  a  loading  (actor  of  ahout  35fl  and, 
because  of  iheir  penetrative  qualities,  were  used  primarily 
against,  ships  nr  fortifications.  The  bombs  were  streamlined 
ami  bad  thicker  walls  than  the  RC.  They  were  usually 
drawn  nr  forged  in  one  piece,  A  tail  extension  with  a  dummy 
fuse  head  was  sometimes  attached  to  give  the  bomb  a  more 
streamlined  appearance, 

Other  homos  RA,  SB,  Rile,  etc  may  be  characterized 
as  follows:  The  SA  and  SB  bombs  were  thin  walled  with 


lending  factors  as  high  as  80%.  They  were  designed  to 
give  maximum  Mast  effect.  The  SB#  bombs  had  thick  con¬ 
crete  wall*  reinforced  with  sreel  and  rheir  loading  factor 
was  ahout  20%.  They  were  filled  with  a  low  power  explosive 
and  were  used  tor  the  same  purpose  ns  SD  s.  The  PC  bombs 
were  AP  and  used  primarily  against  ships  and  fortifications. 
They  were  slightly  streamlined  with  n  heavy  nose  (hardened 
cast  steel)  and  heavy  walls  (cast  steel)  with  the  thickness 
decreasing  toward  the  bate  of  the  bomb.  Their  loading 
factor  was  about  20%.  The  PD  bombs  were  thinner,  longer, 
had  thicker  waits  than  PC  a  and  their  loading  factor  was 
about  15%.  They  were  more  penetrating  than  PC, ».  The  BT 
was  designed  along  tines  similar  to  a  torpedo  except  for 
the  after  section  where  there  were  three  large  tail  fins. 
The  missile  waa  put  into  production  during  the  last  two 
months  of  the  war,  but  waa  never  u«e.l  operationally.  The 
ZC  bombs,  such  as  /X.  10  kg  and  /.C  50  kg  wete  practice 


tier  1 

bombs  i  hum  m  ted  from  concret.*.  The  BLZ,  KC  and  NbC 
bombs  resembled  in  a ppeara net-  the  S(  bomb  but  had  different 
fillings.  The  SP,  frugmc  nrairon,  A,  P  bomb  s  not  iloxrriht'tJ 
in  Ml  1  COM) 

I  lie  following  bombs  ate  described  in  tlie  I;  S  Dept  .if  the 
Army  IVehnir.il  Manual  TM  <>-1985-2.  (icrm.ir.  Kxplosivc 
( Ir.lnuni  v,  U .isl.itifitun,  |l(.  11953)  p  I  to  12-1. 

I  I  *ii  S(»  kg  Hi  was  filled  v.ilh  .M.l  kg  <d  east  TNT. 
amatol  ot  trialen  (p  (>) 

Note:  I  M  9-1985-2  ( |9S1  t.loer:  not  five  the  Dermal*  equivalent 
of  Hi  I  ait  siitt|  l>  sav  s  that  the  hi*nih  had  a  'no-piece  cant 
steel  hotly  machined;  all  the  fittings  were  welded  in  place. 

J 1  X  *>(i  kp  t'l.ide  I  -  Ja,  I.,  and  Staho  wen*  filled  with 
.1  to  kp  of  cast  TNT,  powdered  amatol  or  cast 
trialen  (;  (■) 

1)  S(  5(>  kp  tirade  II  *  Jl),  |C,  J  ami  J,  2  were  filled 
with  -’I  to  25  Ip  of  TNT,  amatol  or  trialen  fp  ~) 

•i)  S(  250  kp  •  Types  1,  2,  and  I.  J,  I.,  1.2,  ll  and  K 
were  filled  with  J!*”  Hut  of  amatol,  TNT,  TNI  and  wax 
or  wood  meal  and  A I  powder  and  naphthalene  and  Am 
nitrate  (p  S) 

5)  S(.  560  kp  tirade  III  fK,  I.J  and  |)  were  filled  with 
220  kp  of  amatol,  TNT  or  trialen.  bond's  recovered  with 
trialen  filling  contained  also  up  in  500  cylimiric.il 
I'.iper-wrapped  pellets  compose. I  of  KIJX/AI/wax  fp  9). 
t.i  St.  Itjotj  kg"llcrniann-  fC,  I,,  and  I.J)  were  filled  with 
about  tiut j  kp  ataatol,  TNT.  Ah  wood  meal  >r  trialen 
(|  ')> 

■*)  SC  126U  kp  was  filled  with  6jl  kp  of  trialen. 

Si  SC  I860  kp  "Satan’*  was  filled  with  amatol,  TNT 
or  trialen  fp  11) 

9)  S(.  JCXIO  kp  was  filled  with  975  kp  amatol  fp  12). 
ltii  St.  2500  kp  MAX’was  filled  with  trialen  or  a  mixture 
of  amatol  with  KDX  and  Al  powder  (p  1}) 

Hi  SI.  .too  kp  Kupcl  K  -  Kurt  ■  Apparatus  was  filled 
with  lOU  kp  hipli  explosive.  It  was  a  "skip"  bomb  design¬ 
ed  to  operate  like  a  skippinp  stone  over  a  smooth  water 
surface  for  use  apainst  ships,  power  plants,  lock  pates, 
etc.  (pp  11-10) 

12)  Sit  1000  kp  was  filled  with  735  kp  KDX/AI/wax 
biscuits  in  a  Trialen  100  matrix  fp  1~) 

13)  Sit  1000  kp  Dar.-chutc  was  fillej  with  biscuits  cun- 
sistinp  ol  Am  nitrate  51.  <.a  nitrate  31  and  KDX  16V 
in  matrix  of  DNll  48,  KDX  15,and  Am  nitrate  37r;  fpl') 

I  II  Shi  2500  kp  was  filled  with  2-100  kp  amatol  or 
Tr.alcn  105  (IMS) 

15)  SI)  50  (1*50,  D50f>  and  1)501.)  were  filled  with  16.4 
kp  TNT  (p  19) 

16)  SI)  250  kp  fl)250,  D250JH.  1)2501.  and  D250l»l.) 
were  filled  with  79  bp  TNT  (p  20) 

17)  SU  500  kp,  SI)  500 A  and  SI)  500  K  were  filled  with 
about  200  kp  amatol  or  TNT/wax  (p  22) 

18)  SD  1700  kp  was  filled  with  730  kp  of  TNT  or  amatol 

(P  23) 

19)  IK:  500  kp,  1)  500  K,  and  I)  500  I.  were  filled  wieh 
al-out  75  kp  of  TNT,  TNT/wax  or  amatol  (p  24) 

20)  PC  1000  kp,  FSAlj  was  filled  with  160  kp  TNT/wax 
(p  24) 

21)  I’C  1400  kp,  FRIT/,  was  filled  with  300  kp  of  TNT, 
wax  or  trialen  (p  25) 

22)  DC  1600  kp  was  filled  with  230  kp  KDX/AI/TNT 
mixture  (p  26) 

23)  DC  500  kp  KS  was  filled  with  14  kp  TNT  fp  28) 

24)  DC  1000  kg  RS  was  filled  with  54  kp  TNT  (p  29) 

25)  DC  180  kp  RS  was  filled  with  360  kp  of  TNT  and 

trialen.  One  specimen  had  3  blocks  of  NGu  in  the  nose 

and  10  Mocks  of  RDX/Al/wax  in  two  cardboard  cylinders 


<ri  the  ho.lt  (p  r t . j 

2i.)  I  D  501,  l.p  ».,s  fill.-.!  *„),  t.  kp  KDX  \| 

the  body,  associated  will,  a  nos.-  fill,,,,  |.|..,  k  .1  \i  .. 

'p  II) 

*")  (».*'  A /I'  iMr.icliuir  I  «»✓  «»i  .11 

'"Xf*!o»ivc  (p 

JNl  I  k,:  SI)  |  Mi>rt.if  c"onr.iin«*tl  c  ,iM  TNI*  i| 

I  Iff  SI)  I  l;U/  .mMiul  or  yt  iiml.if  I  M 

The*  I  K/  war.  .•  I  rcruh  IhhiiI*  mm  .1  !•>  ilit*  l«c*r» n  »»**•  *|  **< 

J  |iuttc*rfly*  Sl>  *\  .»n«l  SI)  ,’|i  was  fil!«»l  *ifi» 
"A  «»/  of  cdKt  TXT  Hurroumli*«l  hy  .»  l.iy«T  «*t  I  itum*no»i*> 
composition  (p  <l) 

51)  SI*  \  Icj*  contained  4  IU  of  .in  etf|oj*iv»  •  t'.if 

32)  SI)  t  kp  III.  fhollow  ,  Ik'tpr)  A,  I-  and  V'+a  li-  i  .*rt- 
tained  12  oz  of  cast  TNT  or  to,  Vi  -  TNT,  KDX  tj  0.)! 

33)  SI)  10A  Type*  I.  II  and  SI)  10  I  It/,  contained  TNT 
or  amatol  fp  38) 

.34)  SI)  IOC  contained  about  0.'5  kp  of  an  exi'losive  ip  ''fi: 

35)  12  kp  SC.  |6  Concrete  contained  6.9  k/  TNI'  'I  nil 

36)  SI)  15  f.tniveCed  Drojectile  coniained  hollow  ish  i|.’d) 
eharpe  explosive  Ip  It. > 

37)  Site  50  kp  Concrete  in  earlier  specimens  cont.inied 
TNT.  and  in  all  later  l*>nd«t  a  naphthalene  ex;  '.-siv. 
mixture  ol  low  hrisame  ip  |2I 

IS)  She  256  kp  (  oncrete  c«*ntaine«f  INI  pcl.ets  in. :  , 
mixture  of  An.  nitrate  with  small  amounts  ol  wo,sl  i.ieol 
an  I  Al  powder  ip  ill 

39)  SA  4660  kp  contained  hist  nits  of  lt|)\  41  •tax  o; 
a  matrix  ol  v,  56  Amatol  1  P 1  ’. ) 

39a)  ItT  fltomlan  Tt*rpedo),  2t»t,  k,  111.  kp  .  ",  1  I.,-  an* 

1466  kp  fp  44)  _  . . 

il>)  2  kp  A i •craft  Towtsf  I  ar.tv.ini-  was  tilled  with  . 
Ill-  fp  if.) 

41)  1  kp,  1.3  kp,  2  kp  ami  2.2  k,*  In,  end  tart  101:1.111:1.: 
thermite  as  the  incendiary  tnd  .1  III.  a:,  the  .  i.r*  1* : 
eharpe  fpp  If -50) 

42)  56  kp  Incendiary  iSprenplcam*  C  5l>)  .  crit.iiic .: 
thermile  a»  the  incendiary  and  TNT  as  the  leith  r  the., 
(p  56  • 

•13)  250  kp  Incendiaty  (I  I. AMI  rtmt.iineil  an  oil  in¬ 
cendiary  mixture  and  TNT  a*  the  burster  marge  Ip  4.*> 
•|4)  50t.  kp  Incendiary  (II. AM)  t  ontained  a  mixture 
'6,  3l»  -  petroleum,  Icnzoae  as  the  inrendiary  in.!  1'NT 
as  the  bursier  charge  fp  5.,) 

45)  56  kp  Incendiary  fltrand  <  56  A)  contained  it  out 

36  lb*  of  a  mixture  consisting  of  berzint"  Hr..  |  ...•*.;  it  -rc  - 
4  aiai  pure  rubber  16'.  fp  54) 

•if. I  56  kp  Incemliary  (brand  C  4(,  |.l  cixn  ■•••  •'  •  * -.*» 
77  lbs  of  white  pliosphoru*  <p  '4) 

17)  256  kp  Incendiary  ilran.l  t.  256  Al  Types  ,  .  It, 

contained  a  mixture  of  petroleum  S”.~,  ,-•.!>  sivr.  n.  I." 
and  phosphtiru*  0.5N  (p  56) 

•18)  56  kp  Smoke  (NC  5t>)  contained  a  light  prev  snort 
producing  substance  smelling  strongly  of  camphor  (p  *h 
19)  56  kp  Snioke  Marker  (M  5(,  V(.  I), SKI;,  contained 
an  unidentified  smoke  producing  compositiisi  fp  5st 

50)  256  kp  Smoke  (NC  25l»  S)  contained  a  mixture  ol 

sulfur  trioxidc  66  and  chlorosulfonic  acid  it';  1;  ••  1 

51)  Dractice  bomb*:  S|l  I,  SD  2.  /.(  If*  l>g  <  on, r-  •>  . 
/.<•  56  kp  Concrete,  DC  I066  US  KX.  and  /.<  .  ‘•1.  !,. 
Concrete  are  described  ,«»  pp  '9-05  o*  TM 

52)  Darachuic  Mares:  l.f.  16  Single  <  andlt  .  II  '• 
Single  Candle,  l.f;  '6  1  Ausl  <.  lour  Candles.  |.t  o 
Auai  K,  I.C  50  I-  Ausf  t..  Mark  <  '6  I  A.  Mark  e  K  .sk 
Target  Indicating,  Mark  S  Types  I  ,V  7  and  *•„•«•  other, 
arc  Jcscrilwd  on  pp  65-79 

5.3)  Smoke  Marcs  Orange  were  used  as  wind  .In  ' 
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H  V  ■  / /f-  '  .»  Blo^rti  ond  Vec<  i  ••  *«  •.*  r i i  * .« 

•  \  I  ...  f.>.  ,.  I  <  .  \tt •■*••.  S  .  \J!# 

f.  )’.»*•  -  *">  '  . 

M  i'  E  wplosi  vr*  Tro«n  .  i  *»:«*  w  ,|r  <,rfr..iTi  Ml.  tr  ams 
J  i-*  » •  •»-  part*. 

Metric  prrr*er.  \  i.u  r  ;  : a  1  * «  wirr  wn.i  a  i*ead.  wttiiii 
:  •  '*  .  ;  «  r»-  ’.  »•!«•  «•!  tspfiM.it*-,  ri»l i. *«9 >«•  i 

•  .i  »•  f  ;  :rn*d  .«!f*  t  ajpivirv.  In  order 

•  .  *  ?  *  i  ;  x  .'.iit-d  on  i*ai*t  »n  o|  t.i»*  !**ad 

«  «  •  f  .t>  !.-*■,  !.-•*-  !*»  .». i  a  .s  Nu:ri'Ut..li-  i  with 

r  •  tv  .u. 

*»  t  fii*  ft  ».i\  fl«-i»»r:n  v.trird,  d*  - 
r,  f  *  ■  »  in  ii  ,!f|.i\  time*. 

i  ..  r  •  i  m-(  vHivi  unit  ur.r  i  *  1  ick  |-i»v,ili'r. 

.  ’  ;  »•.  r-  I  t  s«M*itils  unisistf  *?  «■!  N*  ll>4  ltl, 

v  ;  i*.  t  »iiri.t*«»»ix  it1'  .  \s  »li;s  ii’itturr  «.is 

..  '  t.ni't  !:«  f.i  tin*  !*rid  ct  the  t^*nilor,  the  follow* 

».  ..!*•  i  -  ivtun  l.i(i|tt.ait*J  this  opr.uion;  red  Irad 

\»  ,  iri  -ri, n  »*i..  JV..  In  ♦  •r-te*  t<*  intfasifv  tlu* 

-  ?  • 1  *.  lt  !  »\  tilt-  lnISow  ,n>;  h«M»st<*r  u»m|M»si*lot. 

. >  h<  i' ‘i  ,  |*l.  It-rrov  v.int  l»-  r*  %i»»  «»•*.. 

!  *v  »  «»;  t..  *?:  -i  v  *i.  i  .  *'ont.ili»«*«t  Ivit  rt  ~H.O, 

‘ : .  .  K  »  ft  i,  N<  wax  0.|r:  and  vtt  re  used 

.  .*■» mm  ti.  u  witSi  tin-  lyt.iti.m  mixture  ami  booster , 

•  mw.r  under  ft  >. 

1  f'cluy  I  Lin.}-.  wen  a  ad:  !•!.»•  L  |.oH.l«rt..»  **.*•  lo!l.i«- 

*'»<'•  b(  M’4  /<■<**,  I'll  \*2  Nr  Jo,  sulfur 

i*.  Deton otor  >n rained  lea-.t  a/Mr,  sensitized  with  Vj,‘ 

.t .  i  i.nat*-. 

I  Sub-booster  1 1  jiustcd  of  a  layer  of  |JI  T\  over  1*1-.  TN- 
•'  i  ir.fure  contained  in  a  c  up,  called  the^ain' I*  Hie 

»  .imi*  wa*.  surrounded  by  a  pressed  I*  \  tin^  uith  flit 

f>  n  am. let  of  fix*  fuze  |>o«  Let  filled  with  pressed  M  A 


Au-.tuiry  booster  i.,,u  »  p  |\|  i  ,  ?  t#  (  . 

•  ’  » •  *  *  •  >  •  *  .  1  •?  1  .  ,  ,  i ....  •  .ii,  .I,,*  i Mar. 

•  **  •  '*  •*.  :,{•  .  1,1  -Irtotl.llMIl  III  It 
'  '  *1  f,.f  »  lsi*f  i,i,  K«n.t->. 

•  •  .  'a»  *<  ti,-  ;  nv  i,  i!  "t|  !  *av*  s  u*  »-.f  m 

-  1  .  1*1.  I  »  l*»  a.  \  rr?a*»>l.  \ <  y*  iof.d, 

1  »*  »  >  '■  i*.  ■  J  •  s  . 

•••'  •**  *  »•  *  1  \j  Ib<  s.  .pi  t  ll-rn  I  l«'Vlil|-  t'f.nill  t. 


Booster,  Boo*  ter  tborq#  .  Crtmf  f  i  «  4 -a»f  h«i!adut»*r. 

*  I.!,1.ai«  .  \lltr-i.i  ft, It.  *,  I  fa  l.etl*at»  nrStef  was 

I  ’•!•*;  o  »'  i  I*J  Hint  •»  fa  ISS  *p. •!»!<•  »  tilled 

»t'f  '*  i  .  |  \  ,  |1  |  \  a  i\  i-f  Bit'  Wax  *  ♦ 

i.i  »i-  in.  ,  «i*v.  •«  f*  t  ♦.  iwar.»  *a«t,  a  a  t«.»»af.**  lii'isi  wiio 

»  !  f\  !'l*\  ii.  !  i  jM?f  rtu:  !u»f  *•*  'f  I  for  b.«#*ste»*. 

t  Mr.*  V. .??.  I  A  ..r  with  I  \  I  st  J»>rr  in  »cli«i  cases*. 
fl»  ;  rj  ..-a*  f  r*ils  U  f  mat.t  was  f»*  pi l  U|  •!»«•  slin  k 

w  a  *i.»  t.>  tt «  «  xj  lost.-ti  of  *h  >ti't**nar«  r,  f*>  amplify 

•  i»-  ••tint  •  *  f «  .h.t  k  *  •*«■.  iiwi.  m  turn,  t»«  det*n.ae  *be 
.  «u>  *  ...  u  f  .  b»r.4-,  |  hr*  }•,.«  !  red  1  S  till ittjr  wan  in  hrass 
.  ..ttnti.  f..  !  ta  PI  |\  am  an*  |{|)\  wa*  f:Iltnj*s  were  in 

•  *  r»  .«  •  t  «ro  .  nnrt  *.  n  s  ..tnrly,  pale  pink  and  pale 

♦  '.a*  •  t  f  ' u*  *,  r*  *  ii  . 

p»,  .  f  ,»  k  -  ••  '*,«  f.nrstrf  rli.irp>r«.im»wr«l 

•  .  II  ,»  .  ..  imi.i.  >:  «ul,  !♦•*< ».  V.  J.r.ry  •«»•* 
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*  .  ;4  ttji-ii 

•  -.c-s 

■  i  -  i  i  : \  i.,- 

r  Pin  ll  sh'll,  "S  mm  AM 

s*‘  ; i-i’i  i\  k.i« 

sin  II,  I.S  n  n  III-  shell, 

1*11  mm  UK  shell,  VI  nan 
n».t.r  imnio,  IH;  magnetic 
naje.  I  rifl,  gren  tile, 

llot  rifle  .senade  and  Zlo  mm 

III  fi.lel 

"*  non  III-  shell.  A  1  rifle 

i.'-l  i  IN  l.ir 

grenade 

Sft  mm  Merijf  bomb 

8  1  ifl  l\  U.i. 

nir  lloC  shell.  Ml  mm  IIK 

“1  e|»|  |\  Va. 

nawiar  sncll,  HU  1,1.  and 

ll»t  shell  and  IflVmm  llo<. 
shell 

III  l*AK  ll  ls>mli.  land  mine 

i  \  vr.,x 

SO  nun  UK  shell.  8M  mm  AP 

S'  IVlilX  pressed  l.u 

sbrll.  JOS  mm  Hour  rhell 

P  nim  AP  shell 

•>V  S-KI»\  Max 

Jl  lb  llo<  lU  nMrlitinn  *mb  ir^t* 

I.VKDN  Via, 

SJI  mm  AP  shell 

(prt-ssrd) 

mm  IIK  shcrll 

1  \ i  (cast >,  1*1*. TN-%  i  %  cc»rr 

**S  mm  AP  shell 

I  N  I  t|  r»*ssc-d  l»»  af**4ui  I.1M 

mm  AP  and  ill*,  shells. 

l*i«  ri»  at  id  1;  re*sscd> 

land  mine 

mm  IIK  shell,  1M)  mm  and 

|  »<l  lie  Ictryl  1  ?.  1 

«P0  mm  anti-concrete  shells, 
hand  frenatfes,  Panzenrurfmine 
t  A  1  trench  morfar  shell) 

10  mn.  IIK  shell,  A  'T  mine 

1  (pr«*ss«*d> 
j  ItLvl  pwJf-r 

A  P  mine 

• 

A  KK«e « « nt AP  .\fj«#*r»pj{»f»,i«^  /1./P  AfJf  jpCfnifflflc!,  A,^T 

Iniitwl,  HoC  Mo11<v»;shapc«l)  charge.  HE  lllRii  explosive. 


How  llnwiczrr,  L  A  S.oaJ  aaidc,  L  St  l.rad  xtvphnate. 
M  F  Mercuric  fulminate,  Np  Same  u*  PETN,  P  A  picric 
acid.  PAK  A,,  itaiik,  PETN  I’rnraerythr irol  tetranitrate, 
RDX  Cvclonitr  (licxnjten). 

Tin-  following  tvt«s  of  booster,  are  .lescrihed  in  Ref  1: 
u  ,  Booster  A  ( Zci i y  A)  consisle.1  of  an  AI  cylinder  2,95" 
long  and  .8*'  in  diameter,  closed  at  one  end  and  filled 
with  pressed  KnX/wax-0.;/ft»;  pellet,  density  1.61  and 
wighing  5~7  grains.  Hie  pellet  was  tinted  hlue  hythe  ad- 


Best  Available  Copy 


Vi\s,itv,f  lu’x  »fr  isS;'1 

Pleu,,  the  Closure  hy  being  f.dded  l.vn’ri!! 

I.)  6°°s»er  B  (Zdlg  B)  consisted  of  .in  Al  cylinder  I  -» 

■  f  1  diameter,  closed  at  one  end  and  fill',.  | 

with  three  Rn\.  wax  pressed  pellets  which  were  enclosed 

weighing  -M2  gia.ns,  The  container  was  sealed  hv 
pressing  the  tin  over  two  Al  discs.  The  „P|er  container 
hi  Kl  a  s tuple  pe..et  of  KDX/wax  (weighing  <2 4  grains) 
and  the  detonator  unit  coot,..  (..<>  grains  of  KI)X  undir 
pratnr  of  I  A  /!  St  -(,8.6.  31.  T.'.  The  container  was 

w.T'  t  ty  “  r7f"?"''1  Al  di.8c-  T1*'  «"<>  containers 
win  slid  into  the  booster  cylinder,  and  the  whole  as¬ 
sembly  was  retained  in  the  booster  body  by  leather 
washer  and  an  Al  security  rim:,  as  in  the  /die  A 
cl  Booster  C/98Np  (/.dtp  <  . 98Np>  consisted  .d  a'n  Al 
container  filled  with  a  I'lTN  wax  pellet.  There  were 
two  sizes:  a  small  size,  l.tt-  loop  and  .8'-  i„  eter, 
designated  "Kz/illg  (..'98"  and  a  larpe  size,  I"  lone 
and  ,N  m  d mine  tor,  designated  "(»r/dli;  C/^K”.  The 
first  was  used  in  smoke  shells  and  the  second  in  Ill- 
shells. 

There  were  also  boosters:  Zdlg  C/98  (picric  acid 
charge),  grZdlg  C/98Np  (large  C/98  Nip  booster),  kzZdlg 
34Np  (short  I’l-TN  charge  booster),  Zdlg  36  (PI-  IN  tharge 
in  ha k el  ire  container)  a nd  ZdlgdO  (PI- TNi  in  cardhnarJ  container) 

1)  ibl  npleshurg,  Ordnance  Sergeant,  May  194-1,  pp  ’.19-20: 

2)  tt  . It.  Tomlinson,  Jr,  Picatinny  Arsenal  Technical  Keport 
I  AS  A  (,1‘MAl,  pp  >1-10. 

Bounding  Mine.  Same  Type  Mortar  as  antipersonnel  [.and 
Mines,  Schrapnc llminen,  such  as  S-Mi  AS  and  S-Mi  42, 
briefly  described  under  I.andminen. 

Bounding  Type  Mortar  Shell,  80  mm,  HE .  According  to  an 

examination  conducted  at  Picatin.  y  Arsenal  (Kef  1),  this 
shell  was  constructed  as  follows: 

The  contour  of  the  shell  was,  in  general,  of  conventional 
raortar  design,  hut  the  shell  itself  was  in  two  parts,  the 
division  being  at  the  forward  edge  of  the  hourrelet.  h.  the 
nose  (3)  of  the  shell  was  assembled  the  German  Mortar 
Shell  l-uze  ft'gr  X  38  and  the  expulsion  charge  assembly 
(19).  This  was  followeJ  hy  the  ignition  tube  (18),  the  det¬ 
onator-booster  asscmhly  (4)  and  the  1IK  filler  (bursting 
charge).  The  base  of  the  shell  was  provided  with  12  lins  of 
conventional  design,  an  ignition  cartridge  and  propellent 
increments.  The  body  and  fuze  of  the  shell  was  8  9/16"  long 
and  weighed  6.73  lbs  when  assembled.  The  length  of  the 
complete  round  (including  the  fin  assembly)  was  13.1"  und 
the  weight  was  7.82  lb  (See  illustration  on  next  page). 

The  shell  v-as  fireu  from  mortar  in  the  conventional 


. ?  01 .  . . . .  <-»“  . . . 

XV  m,u*  'l"'  Uir“««  . . h. 

slu'11  Wi,s  I'articiilarly  convenient  In, 
soft  terr,,,.  .-.nil,  .»  .swamplands.  \  hen-  ,l„-  shell 

rvvt . '-"'--i-'.  -I- 

til.  shell,  after  .Idle, fl,  |,„ts,  jn  ,jr 

The  compositions  of  the  explosive  comp, mere  .  ,.s  „ 

from  Ilcf  2,  are  given  below: 

■\)  ignition  carui.igc  primer;  a,  upper  ib.irpe:  l  a  siiiei  :,- 
39.4,  red  lead  24. 7  and  |>a  nitrate  ]3.<r;,  weight  (m,'<  ,- 
h)  lower  charge:  It.,  „i„.>tt.  .(?,  |-|,  s,v,,|,„.i,e  V. 

Silicuk*  J (i*,*,  weight  0.0. Vf  f 

H>  Ignition  cartridge  propellant:  N<  (N  content  I3.P';, 
78.3,  \(i  3v.lt,  centr.ilite  u.h,  graphite  6.8,  volit.ics 

i.b  and  un. mounted  (,.?",';  weight  Km  g;  scares  al 
b.608-i  thick  with  length  of  side  (1.1,3-  " 

(  )  I'roii-Ctile  lu/.e  primer:  K  chlonte  3|,  M,  trisulli.ii 
44  and  llg  fulminate  3";;  weight  (1  .(,22  g 

H)  Projectile  expulsion  charge  .issempK :  .11  igniter 
Cup  Weighed  l, .12  g  and  consisted  of  celluloid  with  \  eontent 
8.7"i,  I.)  ignii'-r  weighed  6.651.  g  and  eonsisted  of  K  per¬ 
il, lorate  36,  PI.  thiocyanate  ,3  and  NC  3  ;,  C)  Hack  powder 
pellet  weighed  0.1?  g  and  consisted  id  K  nitrate  "~.3,  ,  |,ar- 
10.1l  1..  and  sitl (in  9.8'i ,  dl  expulsion  (•ri'p-.-llani  1  tpsule 
weighed  3.1  g  an-1  <'1.110, isted  of  celluloid  with  \  coiiti-nt 
8.7r;  e)  expulsion  prop-llant  charge  weighed  12.3  an  I 
consisted  of  NC  (\  content  1 3 .'d‘" )  ‘13.9,  cemraliie  2a-, 
graphite  1.6;  total  volatiles  1.2,  diplienylan.iiii  6.3  and  un¬ 
accounted  1.0'i;  form:  coMs  6.6332  ’  long  and  („(,.„.<, 
diameter 

b.)  Del.ty-ileton.ltor-booster  assembly:  a,  washer  con¬ 
sisted  of  phenol-formaldehyde  impregnate,!  paper.  h>  delav- 
detonator  consisted  of  6.16  g  upper  charge:  red  lead 
silicon  r.’.K  an,l  binder,  of  which  there  was  S.|";  of  "A* 
stage  phenol-formaldehyde  condensation  product  and  2.T'. 
of  “li‘  stage  product,  c)  lower  charge  consisted  of  6.223  g 
of  PI-  chromate  50.2,  K  perchlorate  2-t.A,  silicon  24.3  ami 
binder  6.8”;,  d)  disc  separating  delay  from  detonator  con¬ 
sisted  of  6.638  g  N(.  .6  and  NG  36". .  e)  detonator  consisti-il 
o{  g  tipper  charge  PI,  azide  3(1,  p|,  styphnate  Jrt 

Pb.  I  N  16",  and  6.25  g  I'KTN  as  lower  charge 

1  )  bursting  charge  of  the  shell  consisted  of  about 
386  g  of  INI  or  of  65/35  Amatol  (Am  mump  i<5,  TNT  3  "> r .  p . 

(,l  A  disc  (151  serving  as  a  gas  check  and  consisting 
of  4.2  g  Mg  oxychloride,  was  placed  at  the  bottom  of  the 
bursting  charge. 

References: 

’•)  J-P.Vi’ardlaw,  l  ie  Arsn  Tech  Kept  1422  (19-14) 

-.1  I..1  .Ivi-i-xi-  et  .1!,  Til  A, SI,  C.iiem  I.ah  Kepi  1(|J  912  l'194-l). 


manner  but  the  functioning  of  the  shell  was  different,  as 
can  be  seen  from  the  short  description  given  below. 

The  impact  of  the  fuz  ,  ot  a  sudden  slowing  up  of  the 
shell,  resulted  in  the  firing  c<  the  fuze  primer.  The  flash 
(torn  the  primer  ignited  the  igniter  charge  in  the  top  of  the 
expulsion  charge  assembly  (19)  in  the  forward  end  of  the 
shell,  and  caused  the  burning  of  the  propellant  within  the 
capsule.  This  separated  the  shell  body  and  nose  hy  shear¬ 
ing  the  set  screws  (16)  which  caused  the  body  portion  to 
be  thrown  upward  or  to  bounce  along  the  ground.  A  slight 
delay  was  possibly  obtained  by  the  gases  from  the  expulsion 
charge  (19)  passing  through  the  hole  in  the  ignition  tube 
(18),  then  expanding  in  the  cavity  below.  An  additional  delay 
was  obtained  hy  means  of  the  delay-detonator  (12),  the 
different  elements  in  the  delay-detonator  being  ignited  in 
the  order  of  their  arrangement.  Explosion  o(  the  detonator 


“B"  Kulver.See  Blattchcnpulvcr. 

Brondbombo,  An  incendiary  bomb  containing  white  phosphorus 
either  alone  or  in  mixtures  with  highly  combustible  e- in  rials. 
The  following  types  are  described  in  TM  9-l"S5-2  1  1953) 
pp  54-7: 

a)  Brand  C56A  contained  approx  30  II,  of  a  1  ixturc 
consisting  of  phosphorus  4,  benzine  86,  and  pure  luhlx-i 
10*1  (p  54) 

b)  Bran,!  (.5011  contained  white  phosphorus  (p  53) 

c)  Bran.)  25tiA,  'Types  I  ami  ||  tout  line, I  the  foil,...  h  ,- 

mixture:  petroleum  8".",  1  olvstvrene  1  I."  and  1  Tost  hor,  . 
T..v-:  (j  x  1 

(See  also  under  Hainmbomben,  Incendiary  Bombs  and  Spreng 
brand  bomben,. 

tirnndkissen  (Self-Igniting  (.ushion)  consisted  ol  a  2’  x  21 
rubber-impregnated  cheese-cloth  pillow  case  filled  with 
capsules  containing  alnminum-chloromerhyl  mixture  (Methyl 


reread 


.M«m.  A  nunOH-r  «i  such  cushions  was  place.)  ,.n  the  runway 
"  •'  landing,  Uhl.  It  was  honed  that  on  lu'idmg.ihe  pressure 
of  the  wheels  of  tie  enemy's  plane  on  the  cushions  would 
crush  some  of  the  capsule*.  The  liherate.l  Al  chloromethyl 
would  then  ignite  on  tontnet  with  the  air  ami  .lestrov  the 
the  tttes  ami  possibly  the  plane.  In  practice  the  idea  was 
unsuccessful  as  ignition  was  too  slaw  and  the  high  landing 
speed  of  the  planes  usually  carried  them  saleiv  heyoml  the 
ipmtea  cushions, 

Helereme;  CIOS  Kept  25-18  (1»M5),  p  25. 


Brandstoffe  und  Brandbomhen*  Sec  Inccndi.iry  C . .impositions 
land  Incendiary  Bomb:.. 


Brook  (von  Drunk)  in  1891-1892  patented  several  compositions 
suitable  for  use  as  propellants  in  small  arms,  sveh  ns: 
a)  K  chlorate  59.52 ,  K  bichromate  31.53,  carnauba  wax 
5.95*i,  h)  K  chlorate  80,90, resin  1 3.0*1"V  ^  Daniel,  Dictionnaire 
(1902),  p  790 

Brcnnstoff  und  SV-Steff.  See  SV-Stoff  und  Hrennstoff. 
Brenniunder  (Friction  Type  Igniter).  See  under  Ignitor 

Brenzkatechin .  See  Pyrocatechol  in  the  general  section. 
Was  used  hy  tier  mans  us  an  ingredient  of  liquid  propellants, 
usually  in  combination  with  Visol  6  (vinytethyietlier),  aniline 
etc.  Methods  of  analysis  of  such  mixtures  ar-  given  in 
I  Ci  I  arhenind  A  -li  Report,  Arch’  Nr  11U/2C  g,  Mcthnden 
zitr  L’ntersuchung  von  llreiizkatcci..  i-l)ronnsto(fcn  m  Visol 
6,  20  March  (1941). 

Brisonz  j  Brisance'.  Set  in  the  general  section. 

Brisor.xrnas  ter  (Apparatus  for  Measuring  Hrisunce)  .Sec  under 
Brisance  Tests  in  the  general  section  . 

Brisonxplattenbeschuss  (Literally  Brisance  Plate  Shooting). 
The  plate  test  for  brisance  was  conducted  hy  exploding 
?|  charge  of  an  explosive  on  the  surface  of  a  metallic  plate 
.such  as  of  lead,  steel,  or  aluminum).  The  extent  of  the 
damage  produced  was  compared  with  that  caused  hy  the 
same  weight  of  a  standard  explosive,  such  as  TNT.  The 
tests  are  briefly  described  in  the  general  section  and  also 
in  A.Stetthacher,  Spreng-  und  Schiesstoffe,  Zurich  (1948) 

pp  110-111. 

Brlsonzwert  (B)  (Brisance  Value)  is  calculated  hy  the  method 
developed  by  Kast,  as  described  in  the  general  section. 

Brisker  Kopsel  (Brisks  Detonator).  According  to  Seetthacher 
(Ref  1),  Brisks  Kapsel  No  8  contained  a  primary  charge  0.30g 
of  4/6  mixt  L  A/L  St  (compressed  at  400-500  atm)  and  as 
base  charge  0.85  g  tetryl,  compressed  at  2000  atm.  Mcdatd 
(Ref  2)  gives  for  Brislca  detonator:  0.32  g  of  L  A^/L  St 
mixture  and  0.70  g  of  tetryl.  The  detonator  case  was  made 
of  aluminum  because  copper  and  b'ass  are  attacked  by 
LA. 

References: 

1)  A.Stetthacher,  Schieos-  und  Sprengstoffe,  J.A. Barth, 
Leipzig  (1933)  p  348 

2)  L.Medard.Mem  poud  33,  339  (1951). 

Bruckanxundar  (Bridge-wire  Cap  or  Electric  Blasting  Cap). 
Various  systems  of  German  electric  caps  using  resistance 
bridge  wire  are  described  in  Bcyling-Drekopf,  Sprengstoffe 
and  Liindmittel,  Springer.  Berlin,  (1936)  pp  179-216. 

Brummbur  (Grizzly  Bear).  A  aelf-propelled  m  runt  consisting 
of  150  mm  howitzer  or  heavy  infantry  gun  on  PzKpfw  IV 


(See  also  under  Panzer) 

B  Stnbmine  ,  See  under  Landininen  and  also  on  pc  270-” 
of  I’M  9-1985-2  (1953). 


!  l  »!,  °  i:  A  mixture  consisting  of  hydrazine  hydrate 

T^Stnff  fbvrfer  ^  *f|  “*  20  .  When  mixed  with 

l-Stoff  (hydrogen  peroxide)  and  K  cuprncynnide ;  as  a  cal 
alvst  the  liquid  ignites  spontaneously.  Since  the  heat  of 

f~',0n,°Lh/,d'aZ,n'  *"  vtfy  Uw  “  new  mixture 

known  as  <.-Seoff  was  proposed  (OIOS  30-115,  pp  8  *  10;. 
(See  also  (.-Staff,  M-Stoff  and  T-Stoff).  1 


“Buck”  (/.under).  Chemical,  crush-actuated  type  igniter.  It 
is  briefly  described  under  Igniter. 


Bullet  ((.csclinsN  oder  Kugcl).  See  Small  Arms  Ammunition 


Bumble  Bee.  See  Hummel. 


Bursting  Charqc  (Sprcngiudung, Sprcngstoffgehalt,  Sprengsatz) 
lable  5,  given  on  next  two  pages,  lists  German  bursting 
charges  described  in  Picatinny  ArsenalTech  Kept  1555,  pp  3-8. 

‘Busy  Lizzie*.  Sec  under  High  Pressure  Pump. 

1#  2,  4  -  Butanetrioltrinitrute.  See  genera!  section  under 

Butanctriol.  According  to  Stickland  et  al,  PB  Kept  925 
(1945),  p  15. the  substance  was  tried  by  the  Germans  during 
WWI1  as  an  explosive  plasticizer  for  NC  to  replace  NG.hut 
apparently  it  was  not  adopted.  Its  properties  were  reported 
as  follows:  stable,  less  volatile  than  NG,  calorific  value 
Toil)  cal/g  with  II^O  in  liquid  phase.  It  proved  to  he  only 
a  medium  good  gclatinizer  for  NC. 

jWf“"  Guided  Missil'HTM 

C6  A  mixture  developed  in  Germany  during  WWH  as  one 
of  the  substitutes  for  TNT:  Man-Sal/.  50,  NaNC)  35  and 
RDX  15N.  Its  density  of  fragments  was  39  m(T’?T  -4(r  m). 
It  was  suitable  (or  loading  shells  and  bombs  C>  ...flic r 
PBL  Kept  No  85.100  (1946)  p  25b 

Cohusit  (f.ahursite,.  A  type  of  blasting  explosive  such  as: 
a)  k  nitrate  70,  wood  meal  10,  charcoal  h  and  sulfur  12  - 
(Ref  1);  b)  K  nitrate  04.0,  lampblack  7.0,  sulfur  1 2.0  and 
wood  pulp  17.0'i  and  iron  sulfate  added  1.5*1  (Ref  2).  These 
explosives  were  manufactured  hy  the  Deutsche  Cahusit 
Werke  A -G  ,  Gnaschwitz.  (See  also  Wettetammoncahusit 
under  Wettersprengstoffe) 

References: 

DLllmann,  Enzyklopadic,  v  4  (1929),  p780 
2)  Thorpe ’s  Dictionary,  v  I  (194U),p  163. 


Colcinit  (Calcinite).  A  type  of  mining  explosive  -.ontg  large 
amountsof  technical  calcuim  nitrate  I  Ca(NO  )  .  -ill  O  . 

such  as:  32  2 


Colcinit  1.  NG  15- ’O,  Ca  nitrate  32-36,  Am  nitrate  32-34, 
wood  meal  13-17 ,  liquid  hydrocarbon  (with  flash  point 
not  lower  than  30°)  0-2%  (Ref  2). 


Colcinit  2  •  NG  15-20,  Ca  nitrate  60-70,  Am  nitrate  0-15, 
charcoal  and/or  vegetable  meal  6-15,  li  'id  hydrocarbon 
(with  flash  point  not  leas  than  30°)  0-8%  (Ref  2) 

Marshall  (Ref  1)  gives  for  a  Calcinite:  NG  20,  Ca  nitrate 
66  and  charcoal  1451.  Stickland  (Ref  3)  gives  for  Calcinit  I 
manufactured  at  the  Knimmel  Fabrik  ol  D  A  -G  the  follow 
ing  composition:  NGc  (nitroglycol)  6.0,  DNT  4.8,  TNT  7.2, 
Ca  nitrate  (tech)  38.0,  Am  nitrate  35.5,  wood  meal  8.0,  caput 
mortum  dye  (Fe2Os)  0.5%. 

References: 

1)  Marshall,  Exploaivea,  »3  (1952),  p  109 

2)  Beyling-Drekopf,  Sprengstoffe  (1936),  p  99 

3)  Stickland,  PB  Rept  925  (1945),  p  69. 


Table  5 

Bursting  Charges 


Charge 

Uses  | 

TNT  (pressed) 

mm  UK  shell  with  PKTN  as  a  detonator  base  charge, 

40  mm  III**  shell  with  40/60-tetryl/presscd  TNT  booster,  1 

47  mm  AP  sliell  with  85/1 5"PKTN/piesscd  TNT  booster  and 

150  mm  HoC  (shaped  charge)  rocket 

TNT  (case) 

47  mm  HE  shell  with  PKTN/wax  booster,  j 

47  nun  AP  or  HE  shells  w'th  pressed  TNT  boosters  and  ! 

50  mm  HE  shell  with  PETN/wax  booster;  1 

50  min  Trench  Mortar  shell  with  92/8-PKTN/wax  booster,  j 

^5  mm  AP  and  UK  shells  with  PETN/wax  boosters;  j 

76.2  mm  AP  shell  with  PETN/wax  booster  *.  Used  in  Cw-i'tured  1 

76.2  mi  *  HI*  shell  with  teuyl  booster  J  Russian  guns  j 

80  mm  HE  shell  with  PETN/wax  or  pressed  TNT  booster,  ! 

88  mm  HE  shell  and  105  mm  AP  shell  and  105  mm  HE  shell  j 

with  pressed  PA  or  PETN/wax  boosters;  j 

105  mm  (low  shell  with  92/8-PETN/wax  booster,  j 

150  mm  HE  shell  with  PETN/wax  booster,  j 

150  mm  and  210  mm  A/C  shells  with  PETN/wax  boosters,  j 

170  mm  and  203  mm  HE  shells  with  PETN/wax  boosters,  j 

210  mm  A/C  and  HE  shells  with  PETN/wax  boosters  and  5 

240  mm  and  280  mm  HE  shells  with  PETN/wax  boosters  ;  1 

500  kg  and  1000  kg  AP  bombs;  1 

1  kg,  2  kg,  10  kg,  250  kg  and  500  kg  Frag  bombs  ond  1 

10  kg,  50  kg,  250  kg,  500  kg,  1000  kg  and  1800  kg  C.P  bombs; 

50  kg  HE  inc  bomb.  Butterfly  bomb  and  5u  kg  A/C  bomb,  j 

50  mm,  80  mm  and  105  mm  Mortar  shells;  j 

27.5  lb  and  110  lb  Demolition  charges,  Egg  and  Stick  hand  j 

grenades,  Panzerwurfmine,  A/P  and  A/T  mines,  and  A/T  1 

and  HoC  rifle  grenades  j 

85/lVTNT/ws* 

500  kg  Frag  bomb  1 

TNT  with  VI 0%  wai 

88  mm  AP  shell  with  92/8-PETN/wax  booster,  47  mm  HE  1 

shell  and  150  mm  A/C  shell  with  P  A  booster,  500  kg,  1000  J 

kg  and  1400  kg  bombs  f 

90/10-TNT/AI 

250  kg  GP  bomb  and  75  mm  HE  Inc  shell  j 

Picric  acid  (pressed) 

75  mm  UK  shell  with  PETN/wax  booster  I 

EDDN  (Ethylenediamine  dinicrate) 

105  mm  AP  shell  with  RDX/wax  booster  j 

RPX  (Hexogen) 

42  mm  HE  shell  1 

88/12-PETN/wax 

20  mm  AP  and  ME  shells  with  PETN  detonator  base  charges,  1 

28/20  mm  HE  shell  and  A/T  rifle  grenade  j 

82/18-PETN/wa* 

37  mm  AP  shell  I 

87/U-PETN/wat 

50  mm  AP  shell  with  PETN/wax  booster  J 

85/1  VPETN/wax 

20  mm  HE  shell  and  37  mm  AP  shell  1 

90/10-PETN/wax 

27  mm  and  37  mm  HE  shells  with  PETN  detonator  base 

charges  and  40  mm  HE  shell  with  40/60-tetryi/pressed  TNT  ! 

booster  I 

91.5/8. 5*PETN/wax 

20  mm  HE  shell,  50  mm  AP  shell,  80  mm  Chem  Mortar  shell  ! 

PETN/wax/Al 

20  mm  HE  Inc  shell  j 

90/10-RDX/wax 

75  mm  AP  shell  with  94/6-PETN/wax  detonator  base  charge  and  ] 
88  ran  AP  shell  with  RDX  or  96,5/3. 5-RDX/wax  detonator  j 

,  ' 

base  charge  1 

94/6-RDX/wax 

75  mm  HoC  shell  with  90/10-PETN/wax  booster  J 

EDDN/RDX 

105  mm  AP  shell  with  RDX/wax  booster  1 

33/3/64-RDX/wax/:?n 

20  mm  HE  Inc  shell  with  PETN  detonatot  base  charge  1 

75/1/19/5-RDX/wax/powd  Al/solid  AI 
ring  pellet 

20  mm  HE  Inc  shell  with  PETN  detonator  base  charge  j 

30/70-PETN/TNT  (pressed) 

37  mm  AP  shell  with  PETN  detonatot  base  charge  | 

30/70-PETN/TNT  (cast) 

37  mm  AP  shell  1 

62/35. 5/2. VRDX/TNT/wax  (pressed) 

37  mm  HoC  shell  with  90/10-PETN/wax  booster  1 

57.5/40/2. 5-RDX/TNT/wax 

75  mm  HoC  shell  with  89/11-PETN/wax  booster  1 

57/40/3-RDX/TNT/  wax 

105  mm  HoC  shell  with  PETN/wax  booster  1 

51/48/1-RDX/TNT/wax 

75  mm  HE  shell  ! 

48.5/48.5/3-RDX/TNT/wax 

150  mm  HoC  shell  with  90/10-PETN/wax  booster  s 

TNT/KCl/wax 

210  mm  A/C  shell  with  P  A  booster  1 

76/4/20-RDX/wax/Al  with  NGu  nose 
pad 

1800  kg  AP  bomb  | 

tier  25 


T able  5  ft-onrl 


10  O0-Am»tol 

^  . .  1,1  •  >’< 'I'-N  wax  lxioster,  76.2  mm  HI-.,  80  mm, 

!  >  "(iS-Amutol 

88  mm,  105  mm,  120  nun,  128  nun,  150  mm  nnd  210  mm  shells, 

210  mm  and  300  nun  Kockeis;  f'unzerfdust  with  90/10- 
PKTN/w.ix  Itooster 

75  mm  III-:  shell  with  ‘M,  0-PI- TN/wnx  booster;  80  mm  mortar  shell 
and  land  mini* 

OS,  ^  S"Aniiit«l 

mm  Mortar  shell  with  PI*!TN/wax  l>oostcr 

A0/?(KVmatol 

7S  mm  III’  shell  with  89/11 -PI*!  iN/wax  booster 

('0'1n-Am:ito! 

K8  mm  HU  shell  with  87/!  3-PI-  TN/wax  booster  and  500  kg  AP 
bomb;  1  kg,  2  kg,  50  kg  and  500  kg  Urag  bombs,  30  kg,  250  kg, 
1000  kg,  1700  kg,  1800  kg  and  2000  kg  GP  aombs 

SO/ ^0- Amatol 

‘'ll  dSO  kp,  and  S00  kj;  (»P  bombs;  A/T  mine,  land  mine,  wood 

land  mine  nnd  80  mm  Mortar  shell 

45/55-Amtol 

l.and  mine 

80  '20-An -and 

Ugg  hand  grenade,  rifle  grenade 

Iriulcii  CA  ,i.i  dli\  '  IN  I  Al) 

1400  kg  and  1800  kg  AP  bombs;  250  kg,  500  kg,  iuiiu  kg,  1200  kg 
1800  kg  and  2500  kg  GP  bombs 

•v»  *.  -Nil  NO  /C 

50  kg  A/C  bomb,  250  kg  GP  bomb 

15  Si.  |  VM'i  V*.  |.,\l>  Kl)\ 

70  k,.  l-rag  bomb  and  250  kg  GP  bomb 

3V  50,15-Mi4\G  /HNH/RDX,  with  nose 

500  kg  1-rag  lx>mh,  50  kg  GP  bomb,  250  kg  GP  bomb  and 

tilling  S t  ' iill; 1 7-MI -NO  /<  a  nitritiy 
and  r\  1*  t(*p  off 

1000  k/;  Paraciiute  bomb 

Kl)X/r.  omp  bJ 

1 000  ku  Homh 

7o-2*'  10-Nil  .NO  / T\ T  u 

4  3 

PAK  -1-1  bomb  with  90/10-l'KTN  wax  booster 

>0/5i|-R|iX/|N  i 

*S.r>  k*:  Demolition  charge,  l-'ai  /.crwurfmirjc. 

Magnetic  grenade  and  rifle  grenade 

60/40-RDX/TNT 

Panzcrfausc  with  PKTN/wax  booster 

69/1 7/1  l/3-NC/NG/w..x/Mg  salts 

t.und  mines 

TNT/DNAniline 

Rille  grenades 

Hcxanite-'TNT/Al 

.Sea  mines 

Abbreviations:  AA  Antiaircraft;  A/C  Alltiiom. ic:c;  AP  Armor-piercing;  A/P  antipersonnel;  A/T  Antitank; 

GP  General  purpose;  HE  High-explosive;  HoC  Hollow  charge,  How  Howitzer;  NGo  Nitrcguanidine;  P  A  Picric 
acid,  PE  i  d  Pentaerythritol  tetranitrate;  Inc  Incendiary;  Comp  Composition;  Frag  Fragmentation 
Note:  According  to  M.  Giua  et  al,  Dizionario  J  Chimica  UT-KT  Torino,  v2  (’949),  p  166  sor*  German  hand 
grenades  were  filled  with  a  mixture  of  black  |»wdcr  83,  K  perchlorate  12  and  Al  (powder)  5%. 


Calciumkorbonot  (Calcium  Carbonate;.  Sec  general  section. 

Calciumnitrat  (Calcium  Nitrate). See  general  section,  under 
Nitrates. 

Colciumsilizid  (Calcium  Siiicide).  See  general  section. 

Colorific  Voluo  of  a  propellant  was  determined  by  firing  a 
charge  of  1.2  g  in  «  calorimeter  bomb  of  12  cc  capacity, 
the  charge  being  ignited  by  means  of  a  hot  wire  and  a 
piece  of  uncotloided  gun-cotton.  The  values  obtained  by  this 
method  were  higher  than  those  obtained  by  calculation- 
Reference:  CIOS  31-68,  p  8. 

Cannon-See  Kanone  and  under  Weapons. 

Corbonlt  (Carbonite).  A  type  of  permissible  explosive  which 
may  he  considered  ,.s  a  straight  dynamite  with  the  temper¬ 
atures  of  explosion  lowered  by  the  excess  of  carbon  it  con¬ 
tains.  As  a  class,  carbonites  merge  through  the  ar.-mon- 
carbonites  with  the  ammonium  nitrate  class  of  explosives. 

The  first  carbonite  appeared  in  1885  (Hichel  and  Schmidt 
inventors)  and  since  then  the  carbonites  1  ave  been  modified 
several  times.  The  composition  which  passed  the  Woolwich 
Test  in  Ungland  contained,  according  to  Marshall  (Ref  1): 
NO  26,  K  and  Ha  nitrate  33,  wood  meal  40.3,  sulfuretted 


benzene  0.25,  Ca  and  Na  carbonate  0.25TJ. 

The  composition  ot  four  German  carbonites  used  after 
VV  1  given  in  Table  6  were  described  by  Naoum  (Ref  2) 
and  Davis  (Ref  3). 

.See  Table  6  on  nc-xt  pagei. 

(See  also  Kolilcn -Carbonit  under  Kohlen-Sprengstoffe  and 
Hxtra-Carbonit). 

References: 

1)  Marshall,  1  (1917)  pp  375  &  492  2)  Naoum,  Nitroglycerin. 
Baltimore  (1928),  pp  401-2  3)  Davis  (1943),  pp  352 -353- 

Cartrldge  (Patrone  in  fixed  ammunition;  Kartusche  in  semi¬ 
fixed  ammunition);  Cartridge  Casa  (Patronenhulsc;  Kartuseh- 
hulse).  Ger.aan  cartridge  cases  for  small  arms  ammunitior 
were  of  conventional  design  and  drawn  either  from  sheet 
brass  TCu  72,  Zn  28"l)or  from  sheet  steel,  conper-p burt¬ 
on  both  sides  (Ref  1,  p  357).  German  artillery  cartridge  cases 
of  pre-VW  If  were  made  of  brass  but  since  1942  the  majority 
of  ca  tes  were  made  of  sheet  steel,  copper-plated  on  both 
sides,  l.ater  in  the  war  the  so-called  wrapped  steel  cartridges 
were  produced.  Cartridge  cases  were  employed  in  all 
German  artillery  ammunition  (fixed  and  semi-fixed)  and  there 
was  no  ammunition  corresponding  to  the  American  "separate- 
loading".  The  case  was  chiefly  employed  to  reinforce  the 
breech  block  and  to  seal  the  gases  generated  by  the  pro¬ 
pellant.  Although  in  fixed  ammunition  the  cartridge  case 
served  the  purpose  of  protecting  the  propellent  charge,  In 
many  of  the  se.ni-fixed  rounds  the  propellent  charge  was 


Ger  26 


Table  6 


i-  '! .  i 


! 


?i'  .  i  ;  ■  ;■ 


r, 


t  • 


Composition  ('*,*)  ami 

(  l.lllxinit 

(.arhonit  1 

('.arhonit  1! 

Carhonir  Extra 

Ng 

<  ollndioti  cotton 

K  nitrate 

No  nitrate 
li:.  nitrate 

Spent  lati  bark 

Meal 

K  bichromate 
\a  earixinate 

25.0 

30.5 

4.0 

0.0 

0.5 

25.0 

30.5 

39.5 

5.0 

30.0 

24.5 

40.5 

5.0 

35.0 

0.3 

25.5 

4 

34.7  (tan  mo.il) 

0.5 

Dr  n  sit> 

- 

w 

1.10 

\  ,20 

llo.it  of  Explosion, 
kcal/lcg 

5-6 

536 

602 

Temperature  ol  Kx- 
plosion,°C 

1 874 

16(.(. 

1639 

- 

Velocity  of  Deton¬ 
ation,  m/sec 

2113 

3012 

3850 

4070 

-  Trauzl  Test  (lOg 
sample) 

235  cc 

240  cc 

258  cc 

- 

larger  than  the  cartridge  case  anJ  therefore  the  case  did 
not  give  complete  protection  to  the  charge  (Ref  2) 

The  following  cartridges,  both  German  and  captured 
from  conquered  countries,  are  briefly  descrihed  in  Kef 
A.  Fixed  Artillery  Ammunition  include: 

и)  tr..u  Mauser  und  Ocrlikon;  used  on  various  2  cm 
t;uns  and  some  machine  guns 

b)  30  inm;  used  in  3  cm  Solothurn  Aircraft  Cannon 

c)  37  mm;  used  in  3.7  cm  Pak,  3.7  cm  Flak,  3.7  C/ 30 
(Naval)  und  3.7  cm  Polish  Pak  guns 

d)  40  mm;  used  in  4.0  cm  Halt  28 

e)  47  mm;  used  in  4.7  cm  Czech  and  4.7  mm  Austrian 
Hohlcr  guns 

f)  50  mm;  used  in  A  Cm  Pak  und  5  cm  KwK  38  guns 

g)  75  min;  used  in  various  7,5  cm  guns 

h)  7.5.2  mm;  used  in  captured  Russian  7.62  cm  guns 

i)  7(>.5  mm;  used  in  7.65  cm  captured  Austiian,  Czech 
und  Yugoslav  guns 

i)  88  mm;  used  in  8.8  cm  Flak  18,  Flak  36,  Flak  37  and 
Fla!:  41  a»  well  as  various  8.8  cm  Pak  guns 

к)  100  mm;  used  in  10  cm  K  17,  and  K  18  guns  and 
various  10  cm  1F11 

V"  Semifixed  Ammunition  includes: 

a)  75  mm;  used  in  7.5  cm  FK  and  7.5  cm  Fll 

b)  105  mm;  used  in  10  cm  K  17,  K  IK  and  vurious  Fll 

*.)  12.  min;  used  in  some  12.2  cm  captured  Russian  guns 
d)  128  mm;  used  in  12.8  cm  Flak  40  and  Pak  44  guns 

c)  150  mm;  used  in  15  cm  K  18,  K  39.  si  ll  13,  sFil  18  und 
other  weapons 

0  152  mm;  used  in  15*2  cm  captured  Russian  guns 

g)  155  mm;  used  in  15.5  cm  captured  French  and  Polish  guns 

h)  170  inm;  used  in  17cm  KiMrs  Luf 

i)  I'M  inm;  used  19.4  cm  French  Railway  Gun 

j)  203  mm;  used  in  20  cm  K  (K) 

k)  210  mm;  used  in  21  cm  Mrs  18  and  IgMrs  18 

l)  240  mm;  used  in  24  cm  ThUrK(E)  and  Czech  sK 

m)  280  mm;  used  in  K5(K)  and  other  guns 
m)  353  mm;  used  in  35.3  cin  II  Ml 

C.  Small  Arms  Ammunition  includes! 

a)  6.35  mm  pistol  cartridges 

b)  7.65  mm  pistol  cartridges 


c)  7.92  mm  rifle  and  machine  gun  cartridges 

d)  9  mm  machine  gun  cartridges 

e)  13  mm  Solothurn  cartridge 

f)  15  mm  Mauser  cartridge 

Note:  Some  of  the  13  mm  und  15  mm  ammunition  have  some¬ 
times  been  considered  as  artillery  ammunition 
Designations:  C  Construction  (Pattern);  (E)  Kisenbahn 
(Railroad);  F  Feld  (Field);  FH  Feldhaubitze  (Field  Howitzci); 
FK  Feldkanone  (Field  Cannon);  Flok  Antiaircraft;  H  lluubitze 
(Howitzer);  K  Ka.ionr  (Cannon);  K(E)  Kunone  Kisenbahn 
(Railroad  Gun);  KIMisLof  Kanone  ins  Morser  Lafettc  (Gun 
in  Mortar  Mounting);  KK  Kasemauenkunone  ( Casemate 
Gun);  KwK  Kampfwagcnkanonc  (Tank  Gun);  1  leicht  (light); 
lg  lang  (long);  IFH  light  Field  Howitzer;  IgMrs  Long  Mortar; 
M  Mark  or  Model;  Morser  (Mortar);  Pak  Antitank;  s  schwer 
(heavy);  sK  Heavy  Gun;  ThBrK(E)  Theodor  Bruno  Kanone, 
Kisenbahn  (Theodor  Bruno  Gun.  Railroad). 

(See  also  Ammunition,  Bullet,  Grannie,  Small  Arms  Ammu¬ 
nition  and  Steel  Ammunition). 

(References  are  given  on  the  next  page). 
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Control  it  JTI  (Mr  thy  If  thy  l  rrntr.ilitc)  .V-Nlefliyl-.V* 
rtliy  Jiphrnyl-UMM . 

All  thrri*  crntruliii’s  «wt»  tlcscribetl  in  the  general  sec¬ 
tion.  Tin  first  two  enmpoumb;  were  used  in  tiermuny  and 
«>tl»cr  countries  primarily  as  stabilizers  for  propellants* 
Vhen  used  in  amounts  exceeding  the  requirements  for  a 
stabilizer  (such  as  uUtve,  about  1%),  ccntrn^ires  uct  also 
as  >;elatinizers  for  NC  and  probably,  at  least  in  part,  as 
flash  reducers 

(See  also  under  Propellants). 

Uelerences: 

1)  A.Stettbacber.Scbiess-  und  Sprenj;stoffe,  Barth,  Leipzig 
(I ‘MM,  p  107 

j,  Kast-Mftz,  Chemische  Unlcrsuc'uung ,  Vicweg,  Rraun- 
schwcig  (1944),  P  165. 

Table  i 

Cartridge  Case  Percussion  Primer  Compositions. 


Retercnces: 

1)  A. I. Mere,  Ordnance  Sergeant.  Dec  191.4,  pp  .45.-61 

2)  K.Eni-leshurg.  Ordnance  Sergeant,  May  1944,  pp  321-2 
Anon,  lechnical  Manual  TM  9-1985-4  (194  3),  rp  44(1-14. 

Cu-trldgc  Cop  Composition,  examined  at  I’icatinny  Arseni! 
and  listed  in  the  Pic  Arsn  Tech  Kept  1 544  0915)  p  40  are 
as  follows: 

a)  M  1  42,  K  chlorate  24,  Sl>  trisulfide  20,  abrasive  45 1 

l<)  M  b  24.  h  Chlorate  47,  SO  trisulfide  40,  glass  8r;. 

Cartridge  Cose  Percussion  Primer  (Low  Explosive  Trom 
or  Propel  loot  Train)  (Zundpatronensatz).  The  compositions 
in  Table  7  were  taken  trom  I’icatinny  Arsenal  lechnical 
Report  1444,  p  IS 

Cartridge  Coses,  Steel  (I’atronrnhulsc  Stahl).  Dir  to  the 
shortage  of  cnj.j.-r  many  types  of  Cierman  cartridge  cases 
were  made  .>!  steel,  liiel  descriptions  of  then  methods 
of  manufacture  are  given  in  the  following  CIOS  Reports: 
26-74  ,  27-36,  M-43  and  31-5-1. 

Coscode  Flore  Bomb  (Mark  50  Kaskade)  is  briefly  described 
under  Pyrotechnic  Anti-Pathfinder  Devices. 

Celludol  (Celludin  or  Comphrosol).  See  Plastol 

Central  it  (Ccntralitel  is  a  type  of  organic  derivative  of  Nr 
N ’-diphenyl  urea  developed  beginning  in  1906  at  the  Central- 
„  telle  fur  wisscnschaftlich-technische  Untcrsuchum-.cn 
zu  Neul-ak-lsherg.  Following  are  compounds  suitable  for 
use  a:;  stabilizers: 

Central  It  1  (Mollit  I)  (Ethyl  centrulitc)  N,N’-  Diethyl 
N,N'-diphenyl-urcu. 

Confront  II  (Vollit  II)  (Methyl  centrulitc)  N.N’-Dimcthyl- 


'( .omposition  rc 


Uses 


•18  '52-Ha  nitrate/L  St 

3  5/  37. 5/2 1 . V'6.4-  K  C I  <  >  / 

Sl>  S  M  I  /.ihrasive 
2  3 


44/24  '21/9-Kt  hr  /SI*  S  / 
3  7  3 

M  I-  /  alMsi-e 

30  2-t/ 45/1  |*M  1-  /KCIO 

SbjSj/glass 

28/41  /26/l4-KC:l03/ 

SU  S  'M  b  abrasive 
2  3 

89/1 1-1-  St  /NC  lacquer 


2H/44/32/6-M  F  /KCUW 
Sb  S  /  b1i,SS 

22/40/38-M  F  /KC.K>3/Sb2S3 


7.92/1  4  m-n  HI-  shell 

20  mm  AP  Inert  Clige  shell, 

20  mm  1 1 1*2  shell,  50  rom  AP& 

AP  II V  shell,  88  mm  HF  and 

Meclt  time  luze  shell 

47  mm  AP  and  UK  shells  and 
105  mm  IIK  Howitzer  shell 

47  mm  UK  shell 

47  mm  AP,AP  I IV  and 
IIK  shells 

50  mm  AP.AP  IIV  and 
IIK  shells  and  75  mm  AP 
and  li  shells 
50  ram  HF.  shell 


70.2  mm  AP  shell 


Pb  picrate/.Nf /charcoal/ KNOs'l  50  mm  and  210  mm  Rockets 
f(Wuitgranaten) 


Abbreviations:  AP  Armor  piercing;  HE  llign-cxplosive; 

HV  Hyper-velocity;  L  A  Lead  azide;  L  St  Lead 
styphnatc;  M  F  Mercuric  fulminate;  PC  Nitro.:el!ulcse; 

Chge  charge;  Mech  Mechanical. 

(See  also  Ptimets). 

Central  Stella  fur  , etc  .  See  Zentralstelle  fur  wissensch-techn 
Untersuchuogen. 

Centrifugal  Costing  of  Gun  Sorrels  is  described  in  CIOS 
Rcpts:  29-59  and  31-46. 

Cheddlt  (Cheddire) .  Chlorate  and  perchlorate  explosives 
invented  in  France  but  also  used  in  Germany  and  othci 
countries  (see  under  French  Explosives  and  in  the  general 
section! 
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Chemical  Wotlnrc  KJiinusclict  Krici;,  Gaskampf.  tiuslri..,.) 
in-  Chcmicol  “arfote  Agent  (('.lirniischcr  Kampfxtnff), 
Vltk.’iigli  t’u*  Germans  4  id  not  use  .inv  of  tit*:  poison 
Ot  liquids  .Infill,.  W\1  ||, .IS  they  did 'during  M  W  |,  quite  ,t 
oi.iithcr  ol  Stic  It  substances,  an. I  sonic  of  tlti*m  extremely 
<>">•  .  "  etc  t'fct'.l  a  ml  were  re  t.ly  for  .....  -l  lie  most  dangerous 
among  them  were  the  Triton*  (q  v  ). 

I  ,V. Ilate men,  in  CIOS  |\eot  12-13  (1945),  p,.  20-2, 
.lest  tit.es  several  Olicmie.il  Warfare  Weapons  manufit  liy  the 
Mas.  Iiinen  lahrik  iVterson,  Oldenburg.  Some  of  the  weapons 
Wen-  filled  with  toxic  mixtures  base. I  on  DM  (AJamsito), 
as  for  instance;  DM  Vt.2,  Am  pet chlorate  28,5  and  urea 
to  sin  syiup  28.3”;.  This  mixture  was  initially  liquid  hut 
became  solid  2  hours  afte  h*  iog  prepared.  Another  mixture 
known  as  A.pulver  consis-ed  of  DM,  NC.  and  diphenylamine 
in  various  proportions.  Several  other  mixtures,  such  as 
A  I’M  10,  Al’M  4')  and  (f  192  are  mentioned  hv  Itateman, 
hut  the  compositions  are  not  given. 

Chcnische  Bestondlgkeitsproben  tClicmic.il  Stability  Tests). 
Various  tests  used  for  explosives  and  propellants  ate  de¬ 
scribed  in  tile  hook  of  Kast-Metz,  Chemisette  Unterschung 
dcr  Sprcttg-  und  /’.iindstoffe,  View  eg,  Braunschweig  (1944) 
and  also  in  the  general  section. 

Chemitcher  Zunder  "Buck".  See  Chemical  Igniter  under 
Igniter 

Cheir.isch-mechonlscher  Zunder.  See  Chemical-Mechanical 
Igniter  under  Igniter. 

Chemi  ictvTechnische  Roich»on»tolt(CTR).  vormol*  Mllltorver- 
suchsamtfCiovernment  Chemical-Technical  Institution,  former 
ly  Office  of  . Military  Research),  A  scientific  institution 
located  in  Itcrlin  and  devoted  to  problems  of  the  Armed 
hones  (Wehrmacht).  Its  work  included  research  on  ammu¬ 
nition,  explosives,  liquid  fuel,  military  equipment  etc. 
The  Reiclisanstalt,  before  WW  D,  published  the  journal 
called  Jahreshericht  der  Chemisch-technischen  Keichsan- 
stalt. 

Reference;  Dr  II.W.Adam,  l’icatinny  Arsenal;  Private  com¬ 
munication  (1954). 

Color o>e  Explosives. Sec  Chloratsptengstoffe. 


Chlorntit  (Chloratitc).  A  type  of  chlorate  blasting  explosive, 
such  as  listed  in  the  Table  8 

Toble  8 


Components  and  some 
properties 

Chloratit  1 

Chloratit  2 

Chloratit  3 

Nn  chlorate  and/or 

K  chlorate 

70-72 

73-75 

83-91 

Vegetable  meal 

1-2 

1-2 

0-4 

I  N  I  ard  UNT 

18-20 

18-20 

- 

Paraffin 

3-4 

3-4 

- 

Nitroglycerin 

3-4 

-  , 

Liquid  hydrocarbons 
(  (lash  point  not 
less  than  30°) 

5-12 

Oxygen  Balance 

♦3* or. 

fl.9% 

- 

Lead  Block  Expansion 

290  cc 

280  cc 

- 

Lead  Block  Crush*"*; 

20  mm 

19.5  mm 

- 

Sensitivity  to  Initia¬ 
tion  (requires  at  least) 

No  3  Cap 

No  1  Cap 

“ 

Gap  Test  (using  25  mm 
cartridges) 

H  cm 

8  cm 

* 

Velocity  of  Detonation 

5000tn/sec 

4300m/scc 

- 

Density  of  Churgt 

1.57 

1.46 

- 

Heat  of  Explosion 

1253  sal, 'g 

1780  cnl/g 

- 

Temperature  of 
Explosion 

3645° 

3700° 

* 

•V  •  „  ehloratito.s  was  call.d  Oesteins-Koronit 

I,  on.  o.  th-  Chloral, tes  2  was  called  (iestrins-Koronit 
Ueferenrcs’:"'  "  1  '  was  called  Mied/iank it. 

I!  ,S,l,,.'*'ss"  ll"'*  Sptengi-.toffc  (1927),  p  1 VI 

er  ™ilM  1  ^  ,,M'  P,  ‘u  '>  l-.VIeu.hel,,  MiJlhuch 

plV  "^‘‘hmk,  C.Mtrgold,  Halle  /Saule 


Chlorol»prengstoff  Morale  Explosives) .  Mixtures  based 
on  chlorates,  suel  hloratit,  <ie*iteins-Alhit,  Cesteins- 

Korohit  aim  .Micdfci.- 

Ilit1  chlorate  expK  ves  were  invented  in  hrance  and 
used  under  the  name  of  C-heddites, 

References: 

1)  IU-: scales,  Chloratsprengstoffe,  Veit,  Leipzig  T 1  <>  10) 

2)  P.Naoum,  Schiess-  und  Sprengstoffe.Sleinkopf,  Dresden 
(1927),  pp  124-132 

3)  A.Stetthacher,  Schiess- und  Sprengstoffc,  llartlt,  Leipzig 
(1933),  pp  309- 2-1 5 

1)  C.lieyling-K.Drekopf,  Sprengstoffc  und  Ziindniittcl, 
Springer,  Berlin  (1930),  p  96 

3)  A.Stetthacher,  Spreng-  und  Schiesstoffe,  Rascher,  Zurich 
;1948),  pp  90-1. 

Chlorobromomethone.  See  Keucrloschmittc!  Cl). 


Chrom-Ammonit  , Chrome-ammonite).  \  type  of  cmtl  mining 
explosive  used  before  WW  I:  a)  Am  nitrate  70.0,  L  nitrate 
10.0,  TNT  12.3,  vaseline,  or  paraffin  0.5,  chrome-alum  7.0V. 
h)  Am  nitrate  63.25,  K  nitrate  17.5,  collodion  cotton  9.25, 
vaseline  or  paraffin  0.5,  chrome-alum  9.5^.  [See  Thorpe’s 
Dictionary,  v  4  (1940),  p  554], 

Chrome  Plating  of  Gun  Barrels.  Experiments  on  the  plating 
of  tubes  up  to  88  mm  caliber  were  conducted  during  W’W  II 
by  the  firm  of  Heinrich  Reining  Gmhll,  Engcr  (Westfalen). 
The  thickness  of  pluting  ranged  between  0.012  and  0.035mm. 
No  information  is  available  as  to  outcome  of  the  experiments 
CIOS  32-64). 

Closed  Cycle  Diesel.  See  under  U-Boat  Walter. 

Closed  Vessel  Testing.  According  to  CIOS  31-68,  pp  12-16, 
closed  vessels  were  used  for  the  following  purposes; 

a)  The  development  of  new  propellants 

b)  Studies  of  particular  properties  of  propellants 

c)  Obtaining  darn  for  ballistic  calculations. 

Tests  designed  for  the  first  two  purposes  were  carried  out 
mainly  at  the  Diineberg  factory  of  Dynamit  A-G,  while 
those  for  the  3rd  purpose  were  made  at  the  Essen  factory 
of  Krupp.  A  cettain  amount  of  closed  vessel  testing  of  small 
arms  propellants  was  done  in  the  DWM  (Deutsche  Waffen- 
und  Munitionsfabriken)  research  laboratory  a;  Liibeck. 

Cold  Extrusion  Process  (Kaltspritzen)  (literally  cold- 
squirting)  as  used  during  WW  11  by  the  Germans  in  the 
manufacture  of  ammunition  and  weapons  is  briefly  described 
in  the  following  PB  Report  prepared  in  the  period  1945- 
1948  by  the  Heintz  Manufacturing  Co,  Philadelphia  Penn¬ 
sylvania;  Nos  39371,  96704  and  96704s  (See  also  Cold 
Extrusion  in  the  general  section). 

Colored  Smoke  (Buntrauch).  The  hulk  of  the  work  on  the 
development  of  dyes  suitable  for  use  In  colored  smekes 
was  done  by  the  IG  Farbenindustrie.  The  pamphlet  "1G- 
187r*  of  the  Office  of  Technical  Services  gives  a  list  of 
these  dyes. 

The  following  references  describe  some  German  colored 
smokes  and  stroke  signals; 

1)  W’.T.Anasovich  Sc  E.C.Stawick,  "German  Smoke  Signals*. 
PB  Rept  49467(1944) 

2)  H.j.Eppig,  "Chemical  Composition  of  .German  Pyro¬ 
technic  Smoke  Signals”,  PB  Rept  16728  (1945) 

3)  J.Kanegis,  "Colored  Smokes",  PB  Rept  102,500  (1951) 
(Included  are  several  tables  of  colored  smoke  compositions 
and  some  references) 

(See  also  Colored  Smoaes  in  the  general  section) . 
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Colored  Sl-ioHe  Ammunition.  See  rm.lcr  Signal  I 'evict-  ami 
under  smoke  i-r  >Ln  tile. 

Commercial  'Industrial  or  Mining)  Explosives  (Cewerbliehe. 
sprcngstoMe  odor  Zivil  sprongslollo)  Predating  WW  I, 

The  first  .ipplir  ttitm  of  explosives  (i>|aek  powder)  in 
'tilling  was  made,  act  online,  to  1'eyling  and  Drckopl,  in  1  C)2 7 
wlien  an  Austrian,  l.aspar  Vteindl,  Masted  stone  ore  at  tiher- 
Jiil-erstt'lUn  in  tiungary.  The  next  mine  Masting  was  done 
in  H.32  near  I  lauMald,  and  then  in  )<il5  near  Ereihutg. 
to  im. my,  I  lie  first  Masting  in  l.n y land  took  place  in  I<i7(i. 

1  rtnii  ill. it  time  on  the  blasting.  of  coal  ami  ores  spread 
to  other  tountries.  Mack  powders  of  various  compositions 
were  used  exclusively  until  about  I8-.-5  '.v'lett  A. Nobel  intro- 
■  luted  NG  dynamites  (See  under  Swedish  Explosives), 
Among  ihe  commercial  explosives  usetl  ill  tierniany  prior 
to  W  II,  the  following  may  he  listed:  Ammonal,  A.nmon- 
chho.lt,  Amimingcl.itiiic,  Amnion  ir,  Itilarhit,  C.llcinit, 
Cb'-ddit,  Chloratit.  lietonit,  Donarit,  Dyn.imit,  Gelotir, 
(iesteini.-Alhit,  liesteins-Kotonit ,  Ciestein.s-l’crsalit,  liuhr- 
-lynimit,  l.eonit,  Mietlzianki: ,  Vetterdetonit,  V  otter  lignosit, 
Vetternohelit,  Vetttrsalit,  Vetterwas.tp.it,  Vettetwestfalit, 
Vetterzellit  and  others . 

These  explosives  are  described  briefly  in  this  (German) 
section  of  the  book  according  to  their  alphabetical  order. 
Some  of  the  typical  explosives  used  durinp  VV  0  are  given 
in  Table  0  under  (arnimercial  Explosives  of  VV  J. 

It  is  interesting  to  note  that  some  of  the  commercial 
explosives  used  before  U Jlf  II  were  manufactured  from  surplus 
.-Hilary  explosives  and  propellants.  Among  these  explosives 
were:  Energit,  Nitroglycerin  Powders  No  I  and  No  2,  Pikrit 
(or  Silvit),  Pvrolit  No  I  and  No  ,!  and  Triwestfalit. 

References: 

1)  P.Naoun,  Nitroglycerin  and  Nitroglycerin  Explosives 
(translated  ftutn  the  German  hy  E.M.Symmes),  Villiams  (k 
Vilkius,  Daltimore  (1928) 

2)  AAtottbachor,  Schiess*  nnd  Sprengste.ffe.  |. A. Itarth, 

Leipzig  (19))) 

))  C.lleyling  <k  K.Drekopf,  Sprengstoffe  und  Zund.nittcl, 

J. Springer,  Herlin  (1936) 

4)  A.Stetthaeher,  Spreng-  und  Schiesstoffe,  Haseher,  Zurich. 
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COMMERCIAL  (INDUSTRIAL  OR  MINING)  EXPLOSIVES 
(GEWERBUCHESPRENGSTOFFE)  OF  VfW  II.  Among  the 
Herman  industrial  (mining)  explosives,  t'te  most  important 
were  dynamite-type  explosives  containing  various  amounts 
of  a  product  obtained  hy  nitrating  a  mixture  of  glycerin  anti 
glycol  (usually  60/40).  The  nitration  of  glycerin  and  glycol 
is  described  briefly  under  Nitroglycerin. 

There  were  generally  two  types  of  mining  explosives: 
the  gelatinized  type  (such  as  some  donatites)  and  the  powder 
type  (such  as  calcinitc  and  some  donarites). 

hollowing  is  a  short  description  of  their  methods  of 
manufacture: 

A)  Gelotln  type  explosives 
Procedure 

o)  A  weighed  amount  of  collodion  cotton  (previously 
dried  at  5Ci-6(i°  in  a  rack  dryer  to  a  moisture  content  of 
about  I?;  and  then  cooled)  was  introduced  into  a  knead- 
it.g  pan  which  contained  the  required  amount  of  liquid 
DNT,  or  othir  liquid  r.  trocompound,  maintained  ut  a 
temperature  of  15-20  .  The  mass  was  stirred  alt  the 
while  with  a  long  handled  wooden  spatula.  The  kneuding 
pan  was  a  flat  vessel  made  of  copper  plate  with  ur.  outer 
jacket  of  aluminum  for  warm  water  heating.  This  op¬ 


eration  was  followed  by  addition  of  a  weighed  amount 
of  NG-nitroglycol  mixture,  while  continuing  the  hand 
stirring.  The  resulting  gelatin  was  allowed  to  stand 
for  I  hour. 

Not,:  I- or  An:  nittatc-type  explosives,  the  plasticity  was 
sometimes  controlled  hy  adding  a  solution  of  "gelose*’. 
b)  The  pan  was  removed  to  another  building  where  it 
was  placed  under  the  outlet  funnel  of  a  sieve  through 
which  the  usual  solid  components  of  dynamites  (such 
as  Am  ot  Na  nitrates,  TNT, wood  meal,  dye, etc  )  were 
fed.  These  components  were  previously  pulverized  and 
dry  blended  in  another  building.  While  the  addition  of 
the  solid  ingredients  took  place,  the  mass  in  the  pan 
was  stirred  hy  means  of  a  planetary  stirring  mechanism, 
which  could  he  lowered  or  raised  as  desired.  Kneading 
time  was  usually  about  20  minutes. 

Note:  Several  types  of  mixers  (blenders)  were  used,  such 
as  the  Drciswerckc,  Vctzig,  Me  Roberts  and  a  modified 
Vernei-Pfleidercf  . 

<•)  The  thoroughly  kneaded  mass  of  gelatin  and  of  solid 
components  was  removed  hy  a  wooden  hand  spatula  into 
wooden  transport  1  axes  to  he  carried  to  the  cartridging 
plant. 

Note:  (ierman  permissible  explosives  were  usually  white 
in  color,  while  the  non-pemiinsihle  were  colored  red  hy 
tht  addition  of  caput  niortum  (Fe^O  )  in  the  mixing  stage. 
d>  Cartridging  was  cone  eithei  by  fully  automatic  ma¬ 
chines  (such  as  the  system  of  Niepmann  (k  Co  ,  Gcvcls- 
hurg)  or  by  senii-uutomatic  machines  (such  as  the  system 
of  Urcnsing).  The  Drensing  machine  (made  entirely 
of  brass)  consisted  of  a  conical  easing  through  which 
passed  a  horizontal  feeding  screw.  The  gelatinized 
mass  was  introduced  into  the  machine  hy  hand  through 
the  filling  funnel.  A  paper  cartridge  was  placed  at  the 
narrow  end  of  the  conical  casing.  After  a  cartridge  was 
filled,  it  was  removed  by  hand  and  the  open  end  crimp'-d. 
The  diameter  of  a  cartridge  was  22,  25  or  30  mm.  After 
packing  these  cartridges  into  a  box  (36,  25  and  20 
cartridges  per  hor,  respectively),  the  box  was  wiappcd 
in  paper  and  dipped  in  paraffin.  For  shipping,  10  boxes 
were  packed  in  a  case. 

e)  Permissible  explosives  were  mechanically  sheathed 
with  an  "active  sheath*  consisting  of  NG  12,  NaCI  33, 
and  NallCO  55%.  Originally,  the  composition  of  the 
sheath  was  NG  15,  NaCl  35,  NallCO  50%.  The  sheath 
weighed  55  g  and  the  cartridge  itself  70  g. 

I!)  Powder  type  explosives:  To  this  type  belong  explosives 
which  contained  small  amounts  of  NG  ;  such  as  4%  no 
collodion  cotton  and  were  pulverulent.  The  mixing  of  the 
components  was  done  in  a  tillable  type  Werner-Pfleiderer 
Mender  which  consisted  cf  a  brass  trough  n..ivided  with 
two  horizontal  brass  stirring  rollers  runnin-  in  opposite 
directions. 

Procedure: 

a)  The  weighed  amounts  of  the  solid  components  (such  as 
Am,  Ca  or  Na  nitrates,  TNT,  wood  meal,  dye  etc 
were  mixed  in  a  Werner-Pf leiderer  blender  and  then  the 
liquid  DNT,  NG,  N’Gc  etc  ,  were  added  and  the  mass 
kneaded  for  15  minutes 

l>)  The  km-ader  was  then  tilted  and  the  mixture  dis¬ 
charged  into  wooden  casks  to  be  taken  to  the  cartridging 
plant. 

Note:  In  the  case  of  explosives  such  as  Calcinit  1  ,  tin- 
mass  could  he  immediately  cartriJged,  hut  with  Donarit  I  ', 
the  mass  had  to  he  left  overnight  in  storage  before  cart- 
ridging. 

c)  Cartridging  was  usually  done  hy  felly  .iutom.nL 


Gcr  V) 

•'■i.iv 'll io  -s  i»l  tin-  N iv i .iii.ii iii  type.  Diameter  of  cartridges 
Ini  I  all  ini;  I  wav  28  iiiiii,  nil  lit'  for  Dunarit  I  it  was 
ii  mm,  Tin-  finished  i  .inri.iyr.':  of  Donarii  I  were  il ippi-il 
in  paraffin  am)  packed  in  boxes  (26  pi- r  box).  The  cart- 
riilj'i  s  of  l  alcinit  I  were  not  paraffined  Imt  n rr>-  pai  kcl 


directly  in  boxes  fj  2  per  I'ox)  and  llu-n  tlm  I,  ox  vs  were 
dipped  in  paraffin. 

I  aide  y  gives  some  typical  l, e-man  Commercial  Ex¬ 
plosives  manufactured  liefore  and  during  WW  5. 
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Note:  The  composition  of  sheaths  used  with  some  of  these  explosives  are  given  under  Active  Sheath. 

References;  Explosives,  RIOS  Final  Rept  833.  Item  2 

1)  O.K’.St ickland,  Genera!  Summary  of  Explosives  Plants,  3)  R. Ashcroft,  et  al.  Investigation  o'  "  ,r-  .  '"r  i.'.tr  i*l 

PR  Kept  925  (1945),  p  69  Explosives,  PR  Rept  63,877  (I  946),  pp  A  1/8  and  A  1/11. 

2)  R. Ashcroft,  et  al.  Investigation  of  Get  man  Commercial 
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Complete  Round  of  Artillery  Ammunition.  See  under  Granate 

Composition  A  (f'omp  A)  A  mixture  of  R1)X  90-97  and  Montan 
wax  10-3";,  similar  in  properties  to  Comp  A  used  in  the 
USA  during  VW  I  and  described  in  the  general  section. 
German  uses  of  Comp  A  were  in  boosters,  sub-hcosters 
and  as  a  filler  in  some  grenades  and  shaped  charges. 
(See  also  Filler  No  86,  No  91  and  No  9/). 

R “ference:  Allied  and  Enemy  Explosives,  Aberdeen  Pro- ing 
Ground,  Md,  (19-16),  p  122. 


Composition  B  (Conip  U)  (Cyclotol)  A  mixture  of  RDX  and 
TNT  in  various  proportions  similar  to  Comp  B  described  in 
the  general  section.  Some  of  the  compositions  contained 
small  amounts  of  wax.  Comp  U  was  used  by  Germans  during 
W  D  for  filling  shaped  charge  shells,  grenades,  rockets, 
ami  some  demolition  charges.  Pellets  of  Comp  P  embedded 
ir.  TNT  were  used  in  4000  kg  bombs. 

(See  also  Eiller  No  18  and  Filler  No  95). 

Reference:  Allied  and  Enemy  Explosives  (1946),  p  .24. 

Composition  C.A  plastic  explosive  similar  in  properties 


|  >  >!«'•»  in  lli<  general  seiliiui  >n  l  •  li<-  1*111. 

n ..  ■'  l\  tin-  hmisli  during  VU’U.  "I  .it-  Germ. in  version  is 
Ill  >  here  v.  "I'l.lslll" 
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Connecting  (or  Intormudiotc)  Composition . Sc*|.  under  G.isless 
I  it  I.. n  it. ns  1 1  lin  irii  I, 


Contoiners  Carried  hy  Plonos,  German  containers  may  he 
sii!..livi.li..t  intn  Ill  timsr  intended  in  carry  their  contents 
sale'll  t,.  earth  an.!  '.'I  thine  .let. igned  |.<  scatter  their 
i  ..'II nils  hcfnri  ill  l'.H  t. 

.The  i  it  at  tip.  set  veil  rn  deliver  supplies  to  specific 
1. >i',H inn-,  atni  generally  consisted  of  a  compartment  to 
Initise  tin-  supplies  and  a  parachute  to  bring  the  container 
safely  in  earth.  No  explosive  opening  devices  were  in¬ 
ert  itc.l. 

The  second  type  could  he  stthdividt  d  into  dropahle 
and  iiondn.pahle  (retained  in  the  aircraft)  containers  and 
also  aci  nt.lini;  to  content  into  Iximh  container,  flare  con¬ 
tainer  or  comhina:  ion  honih-flare  container. 

I'ropihli  container',  were  fitted  with  fuzing  and  opening 
devices  intended  to  release  the  missiles  after  a  predetermined 
time  ot  fall  front  the  aircraft.  Some  of  these  were  open 
devices  which  held  a  cluster  of  homhs  or  flares  hy  means 
of  sit-urine,  hands,  whereas  others  were  closed  containers 
in  the  shape  ol  a  honih. 

Noii.liopalde  containers  were  intended  to  he  used  m- 
peatedh  and  they  were  constructed  to  entry  and  searter 
a  pre.u  number  of  small  incendiary  homhs.  Their  release 
tnecli  inisni  permitted  desired  spacing  of  the  homhs  in  flight 
Tliest  containers  could  he  jettisoned  if  necessary. 

The  following  honih  and  flare  containers  are  described 
in  TM  «Vl*i»V’  (105)),  pp  *)  (-120; 

I)  Hill',  lo  Cluster  Container  carried  five  SC  10  or 
'll!  I f > A  homhs  (pp  93-5) 

2i  AH  21  SI)  2  Container  carried  21  SI)  2  homhs  (pp  95-7) 
AM  2-tT  SP2  Container  carried  12  SI)  2  homhs  (pp  96-8) 

I )  Alt  16  Container  carried  36  1  leg  or  21  2 kg  homhs  (p  9R) 

5  i  |ISK  1C  Three-Sided  Container  carried  36  1  kg  or 
1/  '  kp.  homhs  (p  98) 

i.i  AM  12  Container  carried  42  1  kg  incendiaries  (pp  99- 
Ion. 

T  Alt  "0-1  or  Mark  'OS  Containc-  catricd  3  Mark  S 
flares  Ipp  1 00-1 1 

8)  A  It  70-1  Container  carried  22  SI)  2  homhs  (pp  101-3) 
'M  All  7|)0-1  Container  carried  50  SI)  I  homhs  (p  104) 

I  0)  AH  250-1  Container  carried  96  SI)  2  homhs  (pp  104-6) 

II)  AH  250-2  Container  could  carry  224  SI)  1  homhs,  or 
1  11  SI)  2  homhs,  or  1'  SI)  10A  bombs,  (pp  106-71 

|  Ji  Alt  250-3  Types  I  and  II  Oontuincrr  carried  108 
SH  2  homhs  (p  107) 

It)  AH  250  KX  Million  Container  could  carry  19  parachute 
flares  and  three  SI)  2  homhs  (p  I0H) 

Id)  Mk  25(1  I.K  Hare  Container  carried  41  single  citic'le 
parachute  lljres  (pp  1 0H-9) 

15)  Mk  250  MK  carried  25  modified  red  flares  and  three 
SI'  2  homhs  'pp  108-9) 

16)  MSI*  3<>0  Container  carried  320  1  kg  incendiary 
homhs  (p  110) 

17)  MSM  700  carried  7()2  1  kg  incer.dtary  homhs  (p  110) 

18)  MSM  1000  carried  570  1  kg  incendiary  homhs  <p  110) 

19)  AM  500-1  Container  cnuld  carry  one  of  the  following 
fillings:  37  SI)  10A  homhs,  392  Sl)l  homhs,  184  1  kg 
incendiary  homhs,  28  SI)  101’R/.  bombs  or  116  2  kg  in¬ 
cendiary  homhs  (pp  1 1 1-13) 

20)  AM  500-3A  Cluster  Adapter  could  carry  4  SI)  50  kg 
or  SK  70  kg  I  reach  homhs,  as  well  ns  50  or  100  kg 
1- tench  bombs  (pp  1 1 3-15) 

21)  AM  500-1  It  Container  carried  28  SI)  lOERX  homhs 

22)  AMI)  500  Container  carried  133  I  kg  incendiary 

homhs  (p  1 16)  _  ,  .. 

23)  "Sere uhrand  C  500’'  Container  flit  St  utter  Incendiary 

Itomb)  carried  1200  green  celluloid  incendiu-y  boxes 
immersed  in  water  <p  117)  . 

.i.j)  Mk  500  "Itodcn"  Container  carried  9  or  15  single 


c. untie  flares  or  6  SI)  2  homhs  (p  117) 

25)  AM  1000-2  Container  carried  one  of  the  following 
fillings:  ('2')  1  kg  homhs,  246  1  kg  and  234  .?  kg  homhs, 
or  172  2  kg  bombs  <p  119)  (See  illustrations). 

Continuous  Methods  of  Manufacture  of  Explcisss.  See 

Kontiniiierliche  Verfahrcn. 

Cordite  Charge  Casings.  According  to  CIOS  11-68,  p  8, 
propellent  tubes  in  smaller  guns  (caliber  heluw  about  200  mm) 
ran  the  full  length  of  the  charge  and  there  was  only  one 
section,  while  for  larger  guns  the  charge  was  intwo  sections, 
the  Hauptkortusehe  (main  charge)  and  the  Vorkortusehe 
(forward  charge).  Moth  these  charges  were  in  silk  hags 
placed  in  the  cartridge  culled  Kartusche  which  was  not 
rigidly  attached  to  projectile.  Any  addttir.nal  charges  of 
propellant  were  called  Teltladungen  (increments). 

1'or  the  largest  of  these  guns  the  silk  hag  was  found 
to  he  insufficient  protection  fur  the  Vorkartuschc  and  it 
was  hound  with  a  brass  strip.  Owing  to  a  shortage  of  brass 
these  strips  were  replaced  in  the  later  part  of  11,  by  a 
large  cordite  cylinder  surrounding  the  charge.  The  casing 
was  made  hy  bending  a  sheet  of  cordite  into  a  cylindrical 
shape  and  hy  joining  the  edges  using  a  NC  solvent,  Each 
end  of  the  cylinder  was  closed  hy  a  cap  made  of  the  same 
material. 

Coronit  (Corunite),  An  early  blasting  explosive  used  in 
stone  ipiurncs  and  ore  mines:  Na  chlorate  72,  NC  3,  TNT 
with  DM*  2U,  paraffin  4,  vegetable  meal  l*t.  Has  been 
replaced  hy  I'ercoronite  (i)v).[j.Debie,  Manual  of  Explosives 

etc,  MacMillan  NY  (1943).  P  52l  • 

"C"  Process  of  Precision  Costing  of  Metols.  See  Shell 

Mold  Process. 

Crocking  of  Sulfuric  Acid.  See  l.urgi  Spaltanlage. 

Cresylit  (< rcsylitcgSame  as  Triuitiocrcsol. 

C-Stoff  (C-Stuff)  A  lie.uid  rocket  fuel  consisting  of  50/50 
mixture  of  hydrazine  Hydrate  and  methanol.  The  combination 
of  this  foci  with  concentrated  (80%)  hydrogen  peroxide 
(called  T-Stoff)  was  used  in  the  rnrkct  fighter  plane  llcinkel 
IV 3  at  the  end  of  1. 

Reference:  J.C.Tscliinkel,  Chent  &  ling  News  32,  2586-7 
(1954)  (Propellants  for  Rockets  and  Space  Ships). 

Note;  According  to  CIOS  Rcpt  30-115  (1945),  pp  R-10  Be 
13,  the  C-Stoff  consisted  of  hydrazine  hydrate  30,  methanol 
57  and  total  water  13*1.  Hater  was  incorporated  in  order 
to  reduce  the  combustion  temperature  in  rocket  chambers). 
To  this  mixture  was  added  K  cuprocyanide  (0.6  g  of  Cu  per 
liter  of  C-Stoff)  serving  as  catalyst.  The  mixture  had  a 
specific  gravity  0.915  at  20°C.  On  mixing  C-Stoff  with 
T-Stoff,  the  liquid  ignited  spontaneously  ahd  the  gaseous 
products  served  for  driving  the  aircraft  rocket  units,  the 
guided  missiles  and  the  ATO  units. 

The  following  plastic  materials  were  reported  to  with¬ 
stand  the  action  of  C-Stoff  very  well;  polyvinylchloride 
(»  thout  softener),  polyamide  and  Buna  S.  Polyethylene  was 
good,  while  polyvinylchloride  with  tricresy (phosphate  as 
softener  was  not  suitable. 

(See  also  B-Stoff,  M-Stoff  and  T-Stoff). 

CTR.  See  Chemiseh-Technische  Reichaanstalt . 

Cyclonits.  See  Hexogen. 

Cyclotol.See  Composition  b. 

Dohmen  Explosives  were  invented  hy  ).  von  Dahmen  ol 
Austria  and  used  in  Austria,  Mclgium,  Germany  and  probably 
England.  In  Germany  rhey  were  manufactured  by  Castroper 
fiicItorlicits-Sprcngstoff  A  -(»  at  C.astrop  (H’estf  alen): 

a)  Am  nitrate  92.0,  phenunthrene  5.5,  K  bichromate  2.5% 
h)  Am  nitrate  30,  sawdust  35,  K  bichromate  5,  NG  30%. 
Reference:  J, Daniel,  Dictionnairc,  Dunod,  Paris,  (1902), 
PP  791-2. 
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Dohmcnlt  A  'I'lihimnilt’AMlni'  of  tin*  V  avicr  ivjh*  i*xplosivt*s: 

\m  imimu*  *H  ,«S  K  » iclirunuio  J.J»  n.iplith.ilrnt*  (».%  curcuma 
;  vcl  wt  \irnm  UvW»  \\\  see  .u  \\  |.t»J  [Marshall,  v  1 
ih>r),  p  •i‘>v 

Decomposition  Number  of  Hydrogen  Peroxide  is  the  ratio 
of  the  concemration  of  peroxide  after  he  in/*  heated  at 
for  hours  to  the  origin;*!  coi*ccmratton  (CIOS 

<0-11%  p  0). 

Decoppering  Apent  (Kntkupferunp-.mittel ) .  According  to 
j'iv  Arsn  Tech  Kept  l55Ml9*i5)»  p  5h  the  I*  .lowing  com¬ 
positions  were  fmmd  in  some  iterman  a  minimi  ion  captured 
during  W  D, 

a)  Tin  <»U,  lead  38,  :hismuth  l.K  and  .inMiuonv  0.2*1 ;  used 
in  some  3?  mm  till  she!!.* 

b)  Tin  i>l  and  load  39%;  usod  in  sumo  III  mm  I  IK  shells. 

Note;  According  to  K.Knglcshurg,  The  Ordnance  Sergeant, 

May  l o-l-l  the  usual  German  Jccoppcring  agent  consisted  of 
a  lead  wire  wrappej  around  the  propellent  hug  or  placed 
on  top  of  it.  1'pon  deflagration  of  the  charge  the  wire  formed 
a  brittle  allov  with  the  copper  of  the  rotating  hand,  nnd  this 
alloy  was  rubbed  off  by  the  inner  surface  or  the  gun  barrel. 
Then  the  next  charge  containing  no  decoppering  agent 
was  fired,  the  shell  shattered  the  brittle  alloy,  thus  clearing 
the  gun  tube. 

Deep  Bonding  Process.  See  Tiefhonder  Vcrfuhrcn 

Deflagration  Temperature  Tost  ( Vcrpuffungs-Probe) .  Sec 
Ignition  or  Explosion  Temperature  Test. 

Delay  Compositions  ( Vcrzogt rungs verbindungen) .  A  brief 
description  of  sucb  compositions  is  given  in  the  general 
section. 

Shortly  before  V'V'B,  the  Germans  developed  gasless 
delay  compositions  suitable  for  electric  detonators.  These 
mixtures  consisted  of  powdered  potassium  permanganate 
(KMnO  )  and  antimony  (Sb).  hollowing  is  a  brief  descrip¬ 
tion  of* the  method  of  preparation  as  conducted  at  the  Trnis- 
dorf  plant: 

Procedure: 

The  dty  crystalline  K  permanganate  was  ground  in  a 
special  mill  (called  Kolloplcx)  to  a  particle  size  of 
about  0.006  mm.  The  antimony,  received  at  the  plant 
in  a  faitlv  finely  dcvidcd  state .  was  ground,  without 
previous  drying  or  ocher  treatment,  in  a  special  mill 
(called  Schwingmuhle).  The  resulting  powder  was  sep¬ 
arated  in  an  air.  clutriator  into  fine  (grist  size  under  40 
microns)  and  coarser  fractions.  The  coarser  fraction 
was  placed  on  a  vibrating  sieve  containing  16,900  mesh¬ 
es  per  cn?  and  the  fraction  retained  on  the  sieve  was 
used  as  coarse  Sh.  lor  the  preparation  of  quick 
burning  mixtures  the  fine  Sh  was  used,  while  for 
slow  mixtures  the  coatse  material  was  more  suitable. 
For  instance  a  mixture  of  36%  fine  Sb  with  64% 
KMnO  loaded  into  No  10  delay  element  (qvi  burned 
in  J.54co  4.5  seconds,  while  the  mixture  of  36%  course 
Sb  and  64%  KMnO  burned  in  6.5  to  7.5  seconds.  Tub 
a  lower  content  ofSb  and  a  higher  content  of  KMnO, 
the  burning  time  was  longer.  In  order  to  obtain  a  com¬ 
position  with  a  desired  delay,  the  coarse  Sh  was 
blended  with  the  fine  material. 

Following  is  an  example  of  the  calculation  for  preparing 
a  delay  composition  with  a  desired  delay: 

Suppose  that  it  is  necessary  to  prepare  80  kg  of  delay 

composition  consisting  of  36%  Sb  and  64%  KMnO,  which 
would  burn  for  4.85  sec  in  a  No  10  delay  element  .  The 
time  of  burning  of  coarse  Material  is  7.50  sec  and  of  the 
fine  3.50  sec. 


If  the  "rectangle  method”  is  used  for  computation  (as 
is  customary  in  Germany  and  some  other  countries  of 
Europe)  tlx  calculation  will  be  made  by  setting  up  the 
data  shown  below: 

7.5l>  1.45  Xkg  (coatse  Sb) 

.4.85  ' 

3.511  2.65  -.  (titi-X)  kg  (fine  Sb) 

In  this  configuration  1.35  is  :he  difference  between  4.85 
and  3.50  and  2. 65  is  the  difference  between  7.50  and 
4.85  seconds. 

From  the  nbove,  X  may  be  calculated  as  follows: 

1.35  x  (80-X)  1.35  x  80  I.35X  n35X 

2.65  ”  s  2.65  2.63  2.65  “  2.65 

108 

2.65X  -  108  -  1.35X  or  X  » -J~  -  27  leg  (coarse) 

The  amount  of  fine  material  is  then  (80-X),  or  (80-27)= 

53  kg. 

After  thoroughly  mixing  27kg  of  coarse  Sb  with  53  kg 
of  fine  Sb,  a  small  sample  consisting  of  36  parts  of  mixed 
Sh  and  64  pts  of  KMnO  was  prepd  and  tested  in  a  No  10 
delay  clement.  If  instead  of  the  desired  time  of  4.85,  5.15- 
sec  was  actually  obtained,  then  this  Sh  mixture  would 
need  to  he  corrected  by  adding  some  fine  Sh  (3.50  sec). 
The  amount  of  fine  Sh  to  he  added  was  calculated  using 
the  "rectangle*  method  as  described  above  and  a  small 
sample  of  new,  corrected,  mixture  was  prepared.  If  the 
burning  time  in  a  No  10  delay  clement  was  exactly  the 
desired  4.85  sec,  the  total  batch  consisting  of  36%  of 
"corrected*  Sb  and  64%  of  KMnO,  was  blended  and  pelleted. 
The  pellets  were  ground  and  screened  using  sieves  of  225 
and  961  meshes  per  cm*.  The  material  which  passed  the 
225  mesh  sieve  and  was  retained  on  the  961  mesh  sieve 
was  removed  to  storage  while  the  material  which  was 
retained  on  the  coarser  sieve  was  reground  and  rescreened 
as  above.  The  fine  material  (dust)  which  passed  through 
the  961  mesh  sieve  was  savrd  for  adding  to  compositions 
considered  to  be  too  slow  burning. 

liefore  commencing  to  load  a  delay  element  (qv) 
with  the  above  prepd  mixture,  it  was  rested  as  follows: 

a)  Moisture  content. A  weighed  sample  of  a  delay  mixture 
(5-10g)  was  heated  for  2  hours  at  110  .  If  the  loss  of 
weight  exceeded  0.2%  the  entire  batch  of  delay  com¬ 
position  was  dried  for  several  hours  at  50  in  a  steam 
heated  oven  before  it  wrs  loaded  into  delay  elements 

b)  Particle  size  of  Sb.A  weighed  sample  of  a  delay 
mixture  was  leached  in  a  Gooch-type  crucible  with 
hot  water  to  remove  the  KMnO,  and  the  particle  size  of 
the  dried  weighed  Sb  powder  was  determined  (Kefs  2 
and  3) 

Note:  The  method  for  determination  of  particle  size  is  not 
described  in  the  references  given  below. 

A  different  type  of  delay  composition  consisting  of 
NC,  red  tend  (PbjO,)  and  silicon  was  used  for  the  200 
mm  HE  mortar  bomb.  The  composition  in  the  sleeve  was: 
1IC  3.9.  red  lead  75.5  and  silicon  20.6%,  while  in  the 
nellet  it  was:  NC  2.7,  red  lead  72.0  and  silicon  25.3%  (Ref  1) 
Keferences: 

1)  T'.R.Tomlinson  Jr,  Pic  Arsn  Tech  Rcpt  1555  (1945), p30 

2)  R.  Ashcroft,  DIOS  Final  Rept  833,  II  M  Stationary 
Office,  London  (1946),  Item  2,  pp  A3/7  to  A3/12 

3)  Anon,  PIJ  Rept  93,613  (1947)  (Manufacture  of  German 
Detonators  and  Detonating  Compositions). 

Dstoy  Elementi  (Verzogerungskbrper).  The  elements  used 
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timing  VV  B  consisted  o(  metallic  sleeves  (of  At,  Cu, 
I't.iss,  or  coppered  le)  loaded  with  "gasless  delay  com- 
position"  (q  v  )  consisting  of  powdered  KMnO  64  and  Sh 
In'-;.  1  In1  sleevis  liait  an  inside  diameter  3.3u  to  3.43  mm 
and  an  outside  diameter  of  6.45  «  0  .0  2  mm  The  length 
(1.1  of  the  sleeves  when  using  brass  was  as  follows- 


Delay  in  see 

1. 111  mill 

1  r  3  4  '1  6 

>  5.S  ft  10.5  13  13.5 

Delay  in  see 

1.  in  'uiu 

*  8  9  10  11  12 

18.5  24.2  2  7  20.3  32 

Loading  of  the  sleeves  was  done  by  means  of  a  70  ton 
hydraulic  press  at  pressures  of  V3U  kg/cm".  Details  of  'he 
method  arc  given  in  Kef  2,  section  F. 

Hie  above  delay  elements  were  used  in  electric  detonators, 
describee  briefly  under  Detonators  (Klectrir). 

References 

1)  U. Ashcroft,  li  1  O  S  l-  inal  lU-pt  No  B33 ,  II  M  S  O  ,  Lon¬ 
don  (1946) 

2)  Anon,  I’ll  Kept  No  95  613  (1947),  Sections  F  &  G. 

Demolition  Chcrge  (Sprcngladung  odcr  Sprcngkuipet)  The 
following  charges  were  examined  during  WVf  B  by  U  S 
Ordnance  Dept  establishments: 

a)  llohrpatrone  28  ( blasting  cartridge  pattern  1928). 

A  cartridge  3.9"  long  and  1.2"  diameter,  consisting 
of  3!  i  oz  of  TNT  or  P  A  wrapped  in  waxed  paper 

b)  Sptengpatrone  28.  A  cartridge  4.1“  long  and  1.4“ 

diam.,  consisting  of  P  A  wrapped  in  varnished  paper 

c)  Sprengkorper  28  (Demolition  black  pattern  1928). 

A  block  2*/«  x  2  x  15/  consisting  of  7  oz  of  T\T  or 
P  A  wrapped  in  waxed  paper 

d)  Sprengkorper  28  consisting  of  two  blocks  of  TNT, 
total  wt  7  oz  placed  in  a  bakclite  container  3  x  1.8  x2.2“ 

e)  Sprcngh'uchse  24  (Demolition  block  in  container, 

pattern  1924).  A  block  of  TNT  or  P  A  weighing  2  lb  3  oz 
placed  in  a  zinc  container  7.9  x  2.9  x  2.2" 

f)  Sprengbiichse  24.  A  block  of  90/10  -  PETN/Wax 

weighing  2  lb  3  oz 

g)  (ieballteladung  3  kg  (Concentrated  charge  3  kg). 
The  demolition  charge  consisted  of  several  blocks  of 
TNT  or  P  A  with  a  total  weight  of  6.5  lb, placed  in 
a  zinc  container!*, .7  x  6.5  x  3“j  provided  with  carrying 
handle 

b)  Geballteladung  10  kg.  Same  as  above  except  that  it 
contained  72  lb  TNT.  The  size  of  zinc  container  was 
103  ,«  x  7*/8  x  5*/4* 

i)  12.3  kg  Demolition  Charge,  n  triangular  block  of 
27  lb  RDX/TNT  in  a  seamless  steel  container. 

j)  Plastit  .  A  block  of  plastic  explosive  RDX/Oil 
v-cighing  1  lb  15/  oz 

k)  300  g  llohlladung  (Hollow  charge).  A  shaped  charge 
of  a  HE,  size  35/  high  and  2.8"  diameter 

l)  400g  llohlladung.  A  shaped  charge  consisting  of 
12  oz  of  PETN/Vt’ax  in  an  aluminum  case  3.1“  high 
and  2.8“  in  diam 

m)  12.5  kg  llohlladung.  A  shaped  charge  consisting  • 
of  28  lhs  (with  a  container)  of  TNT  in  a  sheet  iron  case 
8.1"  high  and  11*  diameter 

n-  13.5  kg  llohlladung.  A  shaped  charge  consisting  of 
21  lb  3  oz  (without  a  container)  of  50/50  *  RDX/TNT  in 
a  mild  steel  container  9"  high  and  13'/i"  diameter 
o)  50  kg  llohlladung.  A  shaped  charge  consisting  of 


110  !b  (with  a  container)  of  TNT  in  a  sheet  iron  case 
10.2“  high  and  20“  diameter,  provided  with  a  carrying 
handle 

p)  500  g  Hafthohlladung  (Magnetic  antitank  hollow 
charge).  A  shaped  charge  of  a  HE  weighing  i  lh  1  V 4  oz 

r)  3  kg  Hafthohlladung.  A  shaped  charge  consisting  of 
1  lh  50/50  -  RDX/TNT  mixture  in  a  metal  container 
7.7”  high  and  6.2"  diameter 

s)  3.6  kg  Hufthohlladung.  A  shaped  charge  consisting  of 
2*/«  lb  TNT  in  an  aluminum  container. 

References: 

1)  Picatinny  Arsenal  Technical  Rept  No  1555  (1945),  p  31 
21  US  War  Dept  Technical  Manual  FM  5-25  (1945), 

rr  129-132 

3)  Dept  of  the  Army  Field  Manual  FM  5-25  (1954), 
pp  196-7. 

Density  of  Fiogments  Test.  See  Fragments  Density  Test. 

Derne  Mining  Association  Testing  Station.  See  under  Gal¬ 
leries,  Testing,  in  the  general  section. 

Delonatlonsdruck  (Blast  Pressure).  See  general  section. 

Dotonotln-«f8Ugkeit  (Ability  to  Detonate  or  Sensitivity 
to  Initi.i  >.  The  value  is  usually  expressed  by  the 
smallest  r  .nbered  standard  cap  required  to  initiate  the 
explosive  under  test.  For  instance,  in  Naoum’s’  book  Schiess- 
und  bprengstoffe,  1927  p  121,  it  is  said  that  in  order  to 
initiate  Ammonit  2,  a  No  3  cap  is  required,  while  for 
Ammonit  1  and  5,  a  No  1  cap  suffices.  This  means  that 
Ammonit  2  is  less  sensitive  to  initiation  than  are  ammonites 
1  and  5.  The  same  test  is  used  in  Italy. 

Detonotionsgeschwlndigkeit  (Velocity  of  Detonation).  See 
general  section. 

D  donation  sub. rtragung;  Schlagw.lt.  (Transmission  of 
Detonation,  Striking  distance).  Also  called  "Sympathetic 
Detonation*.  The  test  is  similar  to  the  Gap  Test  described 
in  the  general  section.  (See  also  Four  Cartridge  Test). 

DETONATORS  (Detonatoren);  BLASTING  CAPS  (Spreng- 
kapseln);  Igniters  (Zlindern).  A  short  description  is  given  in 
the  general  section. A.Stettbacher, (Ref  1) defines  detonators 
(Detonatoren)  as  reinforced  blasting  caps  which  are  designed 
to  initiateexplosives  which  are  difficult  to  detonate  by  means 
of  ordinary  blasting  caps. 

The  following  military  detonators  were  examined  at  P*c* 
atinny  Arsenal  during  WWI  and  described  in  Ref  4,  p  30: 
Detonator  R  contained  4  grains  of  75/25-L  A /L  St 
mixture  over  6.9  grains  PETN. 

Detonator  T  contained  3.9  grains  of  42/58-L  A  /L  St 
mixture  over  10.8  grains  of  telryl  in  an  A1  cap.  Both 
detonators  were  used  in  HE  hand  grenades. 

Sor.ic  of  the  captured  German  detonators  in  fuzes  (  some 
times  called  games)  examined  at  picatinny  Arsenal 
during  WWI  arc  listed  in  Table  11. 

Following  are  the  principal  current  commercial  detonators 
and  blasting  caps: 

Sprangkops.l  A  consists  of  an  A!  shell,  11  mm  long, 
4.36  mm  in  diam  filled  with  a  6  mm  layer  of  PETN 
weighing  0.11  g  (base  charge)  and  a  3  mm  layet,  weigh¬ 
ing  0.16  gof  80/20-L  A  /l.  St  mixture,  called  in  Germany 
the  "Mischsatz”  (primer  mixture).  Both  the  primary 
and  secondary  charges  were  press-loaded  at  860  kg/cn^ 
(Ref  6) 
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Table  11 

Detonator* 


(•opposition  (%) 

Designation 

Upper  charge 

Intermediate 

chaise 

Lower  charge 

Uses 

(mine  A 

LA  59,  L  St  4  l"i 

KOX 

RDX  92,  wax  8% 

Not 

liaine  It 

LA  69,1.  St  31% 

RDX 

!IDX  92,  wax  8% 

linir.c  Model 

40 

1.  A  /’!.  St 

PETN  87,  wax  1  3" 

M  M  It 

Detonator 

M  F 

- 

Tetryl  49,  TNT  51" 

Land  Mine 

1  (mine 

1.  A  82,  Sb  S  7 

2  3 

and  abrasive  1 1"! 

PI-TN 

37  mm  ME  and  50  mm 

IIE  shells 

1.  A  with  cover 
charge  of  black 
powder 

PF.TN/TNT 

47  nrn  AHRN  shell 

* 

LA  I'M  and 

L  St  8 Z.6*'c 

* 

PETN 

47  mm  AP  shell 

1.  A  55,  1.  St  45'". 

PI-TN 

Some  50  mm,  75  mm, 

80  mm,  88  mm  and 

105  mm  shells 

♦ _ ; _ ♦ 


Sprengkapsel  B  consists  of  an  A!  shell,  17  mm  long, 
7-98  mm  in  Jiam,  filleJ  with  a  6  min  layer  of  PKlN 
weighing  0.4lj  g  (base  charge)  and  a  4  mm  layer, weighing 
0.40  g  of  "Mischsatz"  (primary  charge)  (lief  6). 

Note:  In  both  above  caps  the  1.  A  was  of  technical  grade, 
containing  9  2 -9-1  "i  of  I'hN  and  not  more  than  0.35%  moisture. 
Some  of  the  current  commercial  caps  are  described 
in  Kef  7.  The  so-called  "Normal  copper  cap  No  H" 
(Kupfer-Normaisprengltapsel  No  8)  consists  of  a  Cu 
shell,  0.8  to  O.y  nim  in  diam,  press-loaded  at  480  kg/ cm1 
with  0.7  g  TNT  (base  charge),  placed  in  two  layers 
each  weighing  0.35  g  anJ  with  0.55  g  of  Mb  as  the 
primary  charge.  The  same  lief  7  compares  the  ptop- 
erties  of  flat-bottomed  caps  with  those  of  shaped 
chatges.  Mi’Si ilc  the  Trauzl  test  vtluc  and  Kast  crusher 
test  values  are  practically  unaf  cted  by  a  change  in 
the  shape  of  the  bottom,  the  lead  plate  test  value  is 
much  higher  for  the  shaped  chaige. 

A.Izzo,  (Ref  BJdescribes  the  following  German  detonators; 
Detonator  Britka  No  8  consists  uf  a  shell  40  mm  long, 

6. 85  mm  in  diam, filled  with  0.8g  Tetryl  compressed  at 
2000  kg/cmz  (base  charge)  and  0.3g  of  I.  A /I.  St 
mixture  (primary  charge). 

Detonator  No  10  of  O  A  O  ,  Troisdorf  contained  1.25g 
of  Tetryl  and  0.3g  of  I.  A  /l.  St  mixture. 

Abbreviations:  l.  A  Lead  azide;  L  St  Lead  styphnate; 
M  F  Mercury  fulminate;  AP  Armor- piercing;  RN  Round  nose; 
KE  High-explosive;  PETN  Hentaerythritol  tetranitrate; 
RDX  C.yclonite,  or  Hexogen;  TNT  Trinitrotoluene. 
References: 

1)  A.Stettbachcr,  Schiess-  und  Sprengs tot fe , I .r ipz ig  (1933), 
pp  348-352 

2)  C.Ueyling  &  K.Drckopf,  Sprengstoffe  und  Ziindmittel, 
Springer,  Berlin  (1936),  p  151 

3)  PB  Rept  11,544  (1945),  part  III,  p  10 

4)  Picatinny  Arsenal  Tech  llept  1555  (1945),  pp  30-31 

5)  A.Stettbachcr,  Sprcng- und  Schiesstoffe,  Ztirich  (1948), 
p  105 

6)  W.Schneider,  Sprcngtechnik,  No  10/11,  p  186(1952) 

7)  I.Kirsche,  Sprengteclinik,  No  12,  pp  228-32  (1952) 

8)  Technical  Report  TM  9-1985-3  (195?),  pp  547,  563, 
566,  568,  569 


9)  A.Izzo,  Manuale  del  Minatore  Esplorivista  ,  lloepli, 
Milano  (1953),  p  77. 

(flee  also  BIOS  Final  Rept  644  and  CIOS  Rept  24-3). 

Detonlt  (l)etonite).  A  type  of  permissible  explosive  used 
before  ISI.  Some  compositions  are  given  in  Table  12 
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Composition 
and  some 
properties 

Detonit 

3 

(powdered) 

Detonit 

5 

Detonit 

6 

(or  14A) 

Detonit 

14 

Am  nitrate 

82.7 

(.*!„• 

82.0 

82,0 

k  nitrate 

- 

- 

- 

10.0 

NG(mixedwith  NC) 

4.0 

4.0 

- 

- 

NG(strnight) 

- 

- 

4.0 

4.0 

Aromatic  nitro- 

1.0 

- 

- 

- 

compound 

Vegetable  meai 

4.3 

2.0 

m 

1.5 

Wood  meal 

- 

- 

2.0 

- 

Coal  (powdered) 

- 

4.0 

0.5 

- 

MNN 

- 

- 

1.0 

2.5 

Alkali  chloride 

- 

22.0 

- 

- 

Na  chloride 

8.0 

- 

10.5 

- 

Oxygen  Balance 

♦1  0.37. 

-4,87. 

f  10.97. 

t-13.67. 

Trauzl  Test 

225cc 

220cc 

230cc 

735cc 

Abbreviations:  MNN  Mononitronaphthalene;  NC  Nitrocellulose; 
NG  Nitroglycerin . 

References: 

1)  Naoum,  Schiess-  und  Sprengstoffe  (1927),  p  146 

2)  Naoum,  Nitroglycerin  (1928),  pp  434-5 

3)  Bey.mg  und  Drekopf,  Sprengstoffe  und  Ziindmittel  (1936), 
p  141. 

Dlothylonglykoldinltrot  (Diethyleneglycol  Dinitrace)  See 
Diglykolnitrat. 

Dlomin  odor  EDC  (Ethylenediatnine  Dinitrate)  See  general 
sectiun.  FDD  was  ,.acd  by  the  Germans  in  Fillers  No  20, 
No  83,  No  84  and  No  86  as  well  as  in  the  following  mixtures 
of  unknown  names: 


.»)  EDI)  45  am!  Am  nitrate  55% 

!■)  lini)  45,  Am  nitrate  55.5  am!  A!  1,5% 

Note:  Mixture  of  E1)D  am!  Am  nitrate  forms  a  eutectic  which 
permits  cast  loading. 

Reference:  Allied  am!  Enemy  Explosives,  Ahcrdecn  Proving 
(■round,  Md  (1946),  p  145. 

Oiorobenxolperch'orof  (I )i azohen/enepcr chlorate). See  general 
section. 

Di  fionltrobeniclperehlorot  oder  Nltrodlazobenxolperchlorat, 
known  also  as  Blitzpulver  is  described  in  the  general 
section  under  Diazohcnzencperchloratc 

Oichte  (Density). See  general  section. 

Dicycmdiomid  (I)icyandiamide).  Its  manufacture  in  Germany 
j  is  described  in  BIOS  Final  Report  1720  0947),  (See  also 
in  the  general  section). 

Didi-Pulver.  An  abbreviation  for  Uiglykoldinitratpulver 
(l)icthyleneglycoldinitrate  Propellant)  [  Stettbacher,  Spreng- 
und  Sehiesstoffc  (1948),  p  44  ]. 

Diesel  Igniters.  See  Fuel  Oil  Igniters. 

Diethylen  eglycoldlnltrote.  See  Diglykoldinitrat. 

Dicthylnltromine,  Hexonitro.  See  general  section. 

Digtykoldinitrot  ,  Diglykolnitrat  oder  Did!  (Diethylene- 
glycol  Dinitrate)  (DEGDN  or  DEGN).  Preparation  and 
p.opcrties  are  given  in  the  general  section. 

Following  is  a  brief  description  of  the  German  method 
of  prepn  as  practiced  at  the  Krummel  Fabrik  of  D  A  -G  : 

a)  420  kg  of  technical  "Diglykol"  (DEG),  coritg  about 
1%  of  ethyleneglycol  and  about  0.1%  of  water,  was 
run  slowly  with  stirring  into  1218  kg  of  mixed  acid  con¬ 
sisting  of  65%  nitric  acid  and  35%  sulfuric  acid.  The 
acid  was  cooled  to  below  25°  by  brine  circulated  in 
cooling  coils.  Total  time  of  nitration  was  22  minutes> 
Note:  A  great  excess  of  nitric  acid  was  used  in  order  to 
retard  the  decomposition  of  the  otherwise  extremely  un¬ 
stable  spent  acid.  While  the  NG  spent  acid  remained  fairly 
stable  for  days,  the  DEGDN  acid  had  to  be  worked  up  at 
once  since  it  decomposed  rapidly  on  standing. 

b)  After  the  reaction  was  complete,  the  mixture  was 
cooled  to  15°  and  transferred  to  a  separator  where  it 
was  allowed  to  stand  for  7  minutes.  The  spent  acid 
(nitric  acid  8-9,  sulfuric  acid  64-66  and  nitrated  products 
4-5%)  separated  at  the  bottom,  while  the  oil  collected  as 
the  upper  layer 

c)  The  spen:  acid  was  then  transferred  to  a  "denitrator”, 
while  the  oil,  was  run  into  the  'primary  washer*  contg 
300  liters  of  water  stirred  by  air.  The  resulting  acidic 
wash  water  contained  an  appreciable  amount  of  nitric 
acid  and  was  later  denitrated 

d)  The  oil  was  run  into  the  "main  washer*  to  be  treated 
(with  vigorous  air-stirring)  first  with  5C0  1  of  cold  water, 
then  with  150  1  of  5%  soda  ath  soln,  preheated  to  60 
and  finally  with  500  1  of  cold  water 

e)  A  sample  of  the  oil  thus  purified  was  sent  to  the 
laboratory  and  if  the  Ki  test  at  82°  was  not  less  than 
20  min  the  material  was  considered  to  be  satisfactory 
for  use  in  the  prepn  of  the  so-called  Rohpulvermasse 
(9  *  ). 


The  yield  of  DEGDN  was  710-715  kg  or  170%  of  the 
DEG  used;  theoretically  j,  should  be  777  kg. 

The  purified  DEGDN  hud  the  following  properties: 
light  yellowish  oij,  d  1.38  to  1.39,  N  content  14.1  to  14.2%, 
fr  p^  below  -  10  ,  b  p  (decomp  ca  162°  and  puffs  off  ca 
200  ),  calorific  value  1070  kca!/kg  (vs  1715  lor  NG), 
water  calculated  as  liquid,  impact  sensitivity  with  2  kg 
weight  160  cm  (vs  4  cm  for  NG),  solubility  in  water  caO.4% 
at  room  temperature, and  volatility  ca  4-5  rimes  more  volatile 
than  NG. 

DEGDN  was  used  ir.  the  so-called  *cool"  pro¬ 
pellants,  such  as  "G"  Pulver  and  "Gudol"  Pulver. 
References: 

1)  O.W.Stickland,  PB  Rept  No  <>25  (1945),  P  57 

2)  A. Stettbacher,  Spreng-und  Schieaatoffe  (1946), PP  61-2 
(See  also  CIOS  Report  28-61). 

Dimsthylommonlum  Nitrota.See  Di-Salz. 

Dimethylethylansdinitromlns  (DMEDNA).  Described 
in  the  general  section.  It  was  investigated  by  G.Rumer, 
PBI  Rept  85,160,  p  14  as  a  component  of  some  ex¬ 
plosive  compositions,  such  as: 

1)  DMEDNA  12,  RDX  50,  R~Salz  36.  DPh A  1  and 
unaccounted  1% 

2)  DMEDNA  2.5,  RDX  96.5  and  DPhA  1.0%. 

Dimethylnitromine  (DMNA) .  Described  in  the  general 
section.  It  was  investigated  by  G.Romer,  PBL  Rept 
85,160,  p  13  as  a  possible  addition  to  R-Salz  in  order 
to  render  it  cas.able  at  temps  of  100°,  or  lower.  It 
was  decided  that  incorporation  of  about  10%  of  DMNA 
was  sufficient  to  give  satisfactory  results. 

Dlno.  German  abbreviation  for  Dinitronaphthalrne. 

Dinl tronllln  (Dinitroaniline)  (DNA).  Described  in  the 
general  section  under  Aniline.  Tile  Germans  used  DNA 
during  VV I  as  an  addition  to  TNT.  The  resulting 
explosive  was  yellow  in  color,  less  powerful  than 
TNT  and  much  less  sensitive  to  impact  or  friction. 
It  produced  larger  projectile  fragments  than  did  TNT 
LAUied  and  Enemy  Explosives,  Aberdeen  Proving 
Ground  (1946),  p  96] . 

Dinl  Irani  sol  odor  Dlsol  (Dinitroanisole)  (DNAns) 
See  general  section  under  Aniaole;  was  used  by  the 
Germans  in  some  explosive  compositions,  such  as 
*Amatol  No  40"  (q  v  ). 

Dlnltrobanxol  (Dinitrohenzene)  (DNB).  See  general 
section  under  Benzene.  It  waa  used  by  the  Germans 
as  an  extender  for  TNT  and  as  a  desenitizer  for  some 
explosives,  such  as  RDX.  The  addition  of  it  to  some 
high-melting  explosives  rendered  them  suitable  for 
cast  loading  [  Allied  &  Enemy  Explosives,  Aberdeen 
Proving  Ground  (1946),  p  111  ]. 

DtnUrodigtykot.See  Diglykoldinitrat. 

Dinltrochlorhydrln  (Dinitrochlor  ohydrin  )  (DNCH  or  DNC1H) 
is  described  in  the  general  section  under  Chlorohydrin- 

Dlnltroglykol  (Dinitroglycol).  See  general  section, 
under  Glycol. 

Dlnitronophtholin,  Dina,(Dinitronaphthalene)(DNN).  See 
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Kenernl  section  under  Nuphthalene.  It  was  manufac¬ 
tured  during  WW  0,  together  with  trinitronaphthalene, 
at  Semtin  h  ahrik  at  Pardubice,  Czecho-Slovakia, 
and  used  in  some  composite  explosives. 

Reference  s: 

1\PI>  Rept  No  1820  (1945) 

2)  Allied  «nd  .'Enemy  Explosives,  Aberdeen  Proving 


Ground  ( 1946), 


p  117. 


(See  also  in  the  general  section  under  Napthalene). 


Dinitrophenol.  See  general  section  under  Phenol. 

Dinlrrotoluol  (Liquid)  (Known  in  the  USA  as  Drip 
oil).  Vlas  used  by  the  Germans  in  some  commercial 
explosives,  such  as  Donarit. 


DI-SALZ.  German  abbreviation,  for  Dimathylammonium 
Ritrata,  one  of  the  Ersatzsprengstoffe  (substitute  ex¬ 
plosives)  prepared  in  Germany  during  WW  II  in  order  to 
combat  the  shortage  of  TNT  and  other  high  explosives. 
Di-Salt  was  prepd  by  the  reaction  of  aqueous  Dimethyl- 
amine  with  nitric  acid  (d  1.42).  After  vacuum  distillation, 
a  crystalline  substance  was  obtained  which  decomposed 
explosively  above  120°.  The  salt  was  found  to  be  very 
unstable  at  temperatures  above  100°.  In  the  dccompo-'Mon 
of  DI-Salz,  it  was  observed  that  free  dimethylnmine  and 
nitric  acid  were  produced  first.  This  was  followed  by 
oxidation  of  the  dimethylnmine  (by  the  nitric  acid),  which 
resulted  in  the  progressive  formation  of  nitrogen  oxides 
as  well  as  carbon  oxides.  The  reaction  accelerated  auto- 


catalytically  into  an  explosion.  When  the  salt,  was  dissolved 
in  water  and  then  heated,  strong  hydrolysis  took  place. 

No  military  application  of  this  salt  was  reported. 
References: 


1)  H.Walter  et  al  ,  German  Developments  in  High  Ex¬ 
plosives,  PB  Rept  No  78,271  (1947) 

2)  F  I  A  T  Final  Rept  1035  (1547),  p  7. 


“Dlnort"  Rods  were  devices  secured  to  the  nose  of  A/P 
(antipersonnel)  bombs  to  produce  a  burst  above  the  ground. 
This  assured  a  greater  number  of  effective  fragments  close 
to  the  surface  of  the  ground.  Fragments  would  be  ineffective 
if  the  bomb  had  penetrated  the  soil  prior  to  bursting. 

In  the  case  of  "shaped  charge  bombs*  the  Dinort  rod 
acted  as  a  stand-off  device  to  improve  the  effectivencsn 
of  the  charge  (Ref  2) 

There  were  two  types  of  Dinort  rods:  a)  drawn  steel  tubes 
(1.75“  din  x  23.6“  long  or  2.75“  dia  x  14.8”  long)  ami  b) 
square  wooden  sticks  (2.25  by  2.25“  and  22.6*  long)  (Ref  1). 
References; 

1)  Department  of  the  Army  Technical  Manual  TM  9-1985-2 
(19s 3),  p  4 

2)  J. II. Robinson,  J.E.Capell  and  A.B.Schilhng  of  Picatmny 
Arsenal;  private  communication  (1955)- 


Disintegrating  Rotating  Band  Projectiles,  such  as 

105  mm  and  150  mm,  were  modifications  of  ’'sabot”  pro¬ 
jectiles.  They  contained  at  the  shoulder  a  detachable 
uide  band,  which  was  almost  completely  trisected 
y  cuts,  spaced  120°  apart.  The  band  served  as  the 
bourrelet.  li.c  rotating  band  and  its  holder  were  located 
at  the  base  of  the  shell,  which  was  keyed  to  receive  them. 
The  holder  itself  was  in  thr-e  detachable  segments  held 
in  position  by  the  soft  iron  rotating  band. 

It  is  believed  that  after  leaving  the  gun,  the  bourrelet 
and  the  driving  band  holder  euch  split  into  three  separate 
segments  whicli  were  thrown  off  together  with  the  pieces 
of  metal  which  initially  held  them  on  the  shell.  The  pro¬ 
jectile  which  remained  not  only  had  a  better  aerodynamic 
shape  than  conventional  projectiles  hut  also  was  about 
30%  lighter. 


Dlpantoorythrlthexonltrat .  (Dipcntaerythritolhexa- 

nitrate).See  general  section,  and  also  W.Brun,  S  S  27, 
73-76,  125-27,  and  156-58  (1932). 

Diphenylomln  (Diphenylamine)  (DPhA).  See  general 
section. 

Dlphenylurcthon  (Diphentylurethane) .  See  general 
section;  was  used  by  the  Germans  during  WW  0  as  a 
stabiliser  in  aome  of  their  smokeless  propellants 
[  PB  Rept  11,544  (1944)]. 

Diractad  Missiles.  See  Guided  Missiles. 


References: 

1)  E.Englesburg,  Ordnance  Sergeant,  May  1944,  p  308 

2)  TM  9-1985-3  (1953X  PP  369-71 
(See  Sabot  Projectile)' 


D'siunce  Place  (Kreuzrohr)  (Cross  Tube).  When  a  propellent 
clilfgv  of  senti-mc.l  artillery  ammunition  wait  .smaller  than 
/\  a  cartridge  case,  one  or 

f  \  several  tubular  sticks 

/  \  of  a  double-base  propt-IUot 

'  \  were  inserted  into  tie 

propellent  bag  and  tied 
tightly  at  its  neck.  The 
upper  end  of  the  sticks 
extended  as  far  as  the 
....  .  bottom  surface  of  a  closing 

cup  (or  the  base  of  the 

Distance  held", 'he  & 

Li  ,  'P/Ccp  against  the  primer.  With 

\  •?  r  this  arrangement  the 

propellent  charge  was  not 
•i-  rt  /  toose  andt  being  iield 

v’  :U_Prope/-  close  to  the  primer  flash 
I.  Jant  hole,  the  propellant  was 

-V  ,anl  readily  ignited. 

\.‘U;7  References; 

s  1)  E.F.nglesburg,  The 

(Ordnance  Sergeant,  May  lv44,  p  J21 

2)  4. M. Schilling,  Picatinnv  Arsenal;  private  communication 
0955). 
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DMW-Pulver  .  Fast-burning  NC  propellant  used  in  7.65 
mm  standard  cartridges  for  pistols  and  revolvers. 
It  was  in  the  form  of  small  greenish  cylinders  0.4  mm 
diam  and  0.4  mm  high,  which  were  not  grnphited. 
I  A.Stettbacher,  Spreng-  und  Schiesstoffe, Zurich  0948), 
P  45  ]. 


'Dobgerdt*.  A  device  used  for  launching  the  "Taifun* 
rocket  f  TM  0-1985-2  (1953),  p  223  ]. 

Don orlt  (Donarite).A  type  of  mining  explosive  manufd 
in  Germany  for  many  years.  Ir  is  known  that  at  least 
one  of  dnnarites  was  used  during  WW I  (under  the 
name  of  Filler  No  56)  for  military  purposes. 

Table  13  gives  the  composition  of  some  mining 
donarites 


Table  13 


Composition  (%) 

Donarit  1 
Gelatin  type) 

Donarit  1 
Powdery  type) 

Donarit  2 
(Powdery  ryfe) 

Nitroglycerin 

•- 

- 

4i0 

Nitroglycol 

22.0 

•  ■  -  . 

. 

Collod  cotton 

1.0 

• 

• 

Am  nitrate 

55.0 

81.5 

84.0 

Na  nitrate 

10.0 

- 

• 

Aromatic  nitro  com- 

* 

• 

3  0 

pounds 

Trinitrotoluene 

5.0 

14.0 

. 

Dinitro  toluene 

6.0 

2.0 

• 

(liquid) 

Wood  meal 

0.8 

2.0 

9.0 

Dye(Caput  mo'tum) 

0.2 

0.5 

* 

Note:  The  first  two  compositions  were  manufactured 
during  WW  I  at  the  Krtfmmel  Fabrik,  of  D  A  -G  (Ref  2). 
The  composition  of  Donarit  2  is  given  in  Ref  1.  Ac¬ 
cording  to  Weicheit  (Ref  3)  there  are  three  current 
donarites  in  Germany  having  the  approximate  com¬ 
position:  Am  nitrate  1)6,  Spreng'd!  (nitroglycerin  with  nitro* 
glycol)  4-6  and  TNT  with  Al  powder  8-107.. 

The  properties  of  these  donarites  are  as  follows: 


Temperature  of  explosion,  °C  2580  to  3345°C 

Volume  of  gases  of  explosion  ntNTP  832  to  924 
>n  l/kg 

Cartridge  density  (including  the  papei)  0.87  to  0.98 
Specific  pressure,  kg/cn>2  9900  to  10270 

Velocity  of  detonation,  m/sec  3800  to  4850 

Trauzl  test  vi-.lue,  <  c  435  to  4850 

Impact  sensitivity  with  2ky  weight,  60  to  70 
in  cm 

(See  also  under  Commercial  Explosives). 

References: 

1)  C.Beyltng  K.Drekopf,  Sprengstoffe  und  Zundmittel, 
Springer,  Berlin  (1936),  p  94 

2)  O.W.Scickland,  General  Summary  of  Explosive 

Plants,  PB  Rept  No  925  (1945),  p  69 

3)  F  .Weicheit,  llandbuch  der  gewetblichen  Spreng- 
technik,  C.Marhold,  Halle/Saale  (1953),  pp  37-8  A  375. 

Doppelzundor  (Double  Igniter)  for  acoustic  mines,  developed 
during  WW  II  at  Troisdorf  Fabrik  D  A  -G.  These  mines 
consisted  of  two  delay  detonators  (crimped  into  a  sleeve) 
and  mounted  co-axially  with  their  bases  pointing  away 
from  each  other,  and  with  their  fuseheads  connected  in 
series  for  simultaneous  firing.  The  fuseheads  had  one 
direct  connecting  wire  between  them,  while  the  other 
connecting  wire  from  each  of  them  made  contact  with  a 
metal  ring  on  the  outside  of  the  assembly.  This  arrangement 
peimirted  the  fuseheads  to  he  fired  by  applying  an  ap¬ 
propriate  voltage  to  these  two  rings. 

Reference:  V.Taylor  et  al,  BIOS  Final  Rept  644  (1945),  p  17. 

Dorn*.  Same  as  Sevastopol  Gun,  called  also  Gustav 
GeschDtx. 

Dortmund  Gallary.  See  under  Versuchsstrecke. 

Drahsplagalkamara  (Rotating  mirror  cameral-See  general 
section. 

Drltllngspulver.  Short  tubular  powder  for  howitzers 
(Haubitze)  such  as  the  1C  cm  Haubitze  [  Brunswig, 
Das  rauchlose,  Pulver  (1926),  p  131  ]  . 

Dualin  (Dualine).  Under  this  name,  Schultze,  in  1868, 
patented  a  mixture  of  wood  nitrocellulose  and  NG. 
Under  the  snme  name,  Dittmar  later  patented  a  mixture 
of  50  NG,  30  nitrated  sawdust  and  20%  saltpeter 
[Naoum,  Nitroglycerin  (1928),  p  282  ]. 

Durehschlags-  und  StraMungsprobon  (Penetration  and 
Radiation  Tests).  These  tests  are  similar  to  those 
described  in  the  general  section  under  Lead  Plate 
Test  and  Steel  Plate  Test  .  The  German  test  is  also 
called  Brisanzplattenbeschuss  ,  which  means  Bri- 
sance  Plate  Shooting. 

References; 

1)  A.Stettbacher,  Schiess-  und  Sprengstoffe,  Barth, 
Leipzig  (1933),  p  361 

2)  A.Stettbacher,  Spreng-  und  Schiesstoffe,  Raschig, 
Zlirich  (1948),  p  110. 

Dust  Fuxs,  developed  durinc  WW  U  at  the  Rheinmetall- 
Borrig,  laboratory,  was  based  on  the  principle  of  charging 
a  condenser  eiectrostaticslly  by  means  of  s  dust  field. 
The  fuze  was  located  in  the  nose  of  •  bomb  or  a  shell. 
Prior  to  dropping  the  bomb,  the  piaatic  cop  covering  the 
alits  on  the  head  of  the  fuze  were  removed.  Ax  the  bomb 
fell,  the  air  atream  entered  the  fuse  via  the  alits  in  the 
outer  generator  cone.  This  action  disturbed  the  talcum 
powder  and  created  a  dust  cloud  in  and  around  the  forward 
part  of  the  fuze.  When  the  dust  particles  came  into  violent 


contact  with  each  other  nn.l  also  with  the  outer  and  inner 
generator  tones,  an  electrostatic  charge  was  developed 
V'r  which  was  connected  to  both  genera^ng 

'“7  S'-. ' '"17  °V  ‘  -•"‘'“.charge  undhuilt  it  up  sufficiently 

t.  gnitr  the  detonator  on  impact.  (The  si/e  of  the  electric 
charj;e  was  controlled  by  the  quantity  of  dust  within  the  fuse). 

the  electric  circuit  could  hi  closed  lor  filing  by 
any  of  three  switches:  a  nose  contact  switch  nr  two 
trembler  switches  set  at  right  angles  to  each  other. 
An  extremely  low  energy  electric  igniter  was  used  with 
this  type  of  switch  so  that  even  though  a  small  part  of 
the  charge  leaked  from  tl.  condenser,  the  remaining  charge 
would  K*  sufficient  to  fire  the  fuze. 

The  fuze  was  used  in  some  shells,  such  as  the  37  mn> 
and  some  smaller  homhs,  such  as  the  SI)  A  and  SI)  lo 
Reference:  TM  9-l«!85-2  (1953),  pp  190-2. 
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Duxlt  (Duxite).  An  explosive  made  in  Germany  before 
VV.  I  and  placed  on  the  British  Permitted  List  in 
1914:  NO  31-33,  collodion  cotton  0.75-1.5,  NaNO 
27-29,  wood  meal  8-10,  Am  oxalate  28-31,  moisture 
0  to  2.5f«:  max  charge  12  oz,  ballistic  pendulum  swing 
2.45*  vs  3.27"  for  British  standard  Gelignite  con¬ 
taining  60?;  NG  [  K. Barnett,  Explosives,  Van  Noiitrand, 
N  V  (1919),  p  136  j. 

Dynumit  (Dynamite) .  Accord  mg  to  Stettbacher  (Ref  2), 
dvnnmit*  .  may  be  subdivided  into  the  following  groups: 
*0  Gbhr'ynamit  (Guhrdynamite),  b)  Sptenggelatine 
(Blasting  Gelatin,  c)  Gclatine-dynamit,  and  d) 
Sicherheitsdynamit  (Safety  Dynamite) 

According  to  Marshall  (Ref  1)  the  following  three 
dynamites  given  in  Table  14  were  authorized  between 
I  and  Vt  B  for  use  in  German  coal  mines: 


Table  14 


Note.  According  to  Weir  he  It  (Ref  3)  the  properties  of 
ynamu  arc  **  follows:  temp  of  explosion  3600°C, 
vol  o  gases  a,  NTP  60}  I/kg,  cartridge  densiry  1.45, 
specific  pressure  9600  kg/cm2,  veloc  of  deron  6350m/ 

/^  we’ighr'^o  cm!UC  ,85CC’“"*'  -nsitivi.y  with 

Dynamit  N  (DN).  A  current  dynamite  suitable  for 
use  in  the  demolition  of  reinforced  concrete  and 
steel  construction.  Its  composition  i.nd  properties 
are  gi<cn  by  Weichelt,  as  follows:  RDX  70  and 
nitroglycol  (gelatinized)  30r.j  temperature  of  ex¬ 
plosion  4170  C,  volume  of  gases  at  NTP  746  l/kg, 
caitridge  density  1.54,  veloc  of  detonation  8200 
m/ser,  specific  pressure  12538  kg/cm2. 

See  also  Ammondynamit,  Ammon  gelatine,  Donarit 
Ge  latine-Dynamit  and  Ftsutzsprcngstoffc. 

References: 

1)  A. Marshall,  Explosives,  Churchill,  London,  v  3  (1932), 
P  109 

2) .  A.Stettbacher,  Spreng-  und  Schicsstoffe,  Rascher 
Zurich  (1948),  pp  82-90 

3)  F.Weichelt  llandbuch  dcr  gewerblichen  Spren  gtechnik. 
C.Marhold,  llalle/Saale  (1953),  pp  34-5,  375. 

Dynammon  .  Dynammons  are  ammonium  nitrate  explosives 
used  in  Germany,  Russia,  Italy, etc  : 

a)  Am  nitrate  90  and  red  charcoal  10?; 

b)  Am  nitrate  95.5  and  charcoal  4.5?;. 

Reference:  A. Marshall,  Explosives,  I  endon,  v  2 
0917),  p  493.  , 

E-4  HEXA  (Explosive).  See  under  Ersatzsprengstoffe. 

E  (Series)  Tanks  such  as  E-100.  See  Experimental  Tanks, 
under  panzer. 

Earth-Displacement  Test  (Cratering  Effect  Test,  or 
Mining  Effect  Test).  In  order  to  test  the  efficiency 
of  bombs  and  land  mines  on  explosion  under  ground, 
the  Germans  buried  an  item  (such  as  a  250  kg  bomb) 
and  then  exploded  it.  The  volume  of  the  resulting 
crater  (in  cubic  meters)  gave  an  approximate  idea  of 
the  power  of  the  explosive  charge. 

Reference:  O.W.Stickland,  PB  Rept  No  925  (1945), 
Appendix  7. 

E  C  (Pul ver) .  One  of  the  sporting  propellants:  collod 
cotton  28,  guncotton  26,  Ba  and  K  nitrate  38,  camphor 
2.0,  wood  pulp  4.0,  moisture  1.5  and  gelatinizer  0.5?; 

[  Brunswig, Das  rauchlosc  Pulver  (1926),  p  134  ]. 


Components 

Dynamit  j 

I 

2 

3 

Nitroglycerin 

61  to  63.5 

34  to  39 

16  to  22 

Collodion  cotton 

1.3  to  3 

0.5  to  3 

0.5  to  2 

Nanitrate  and/or  Knitrute 

25  to  29 

. 

Na  nitrate  and  /or  Am  nitrate 

45  to  54 

o 

o 

Vegetable  meal 

6  to  9 

1  to  6 

1  to  6 

Soda  ash  or  chalk 

0to  2 

Nitrototuene  and/or  nitro- 

. 

6  to  10 

2  to  12 

napthalene 

Na  chloiide 

- 

- 

Oto  12 

EDO.  One  of  the  abbreviations  for  Ethy lenediaminedi- 
nitrate,  called  also  DIAM1N. 


Effective  Calculated  Calorific  Values  of  Propellants* 
If  it  is  assumed  that  for  a  certain  muzzle  velocity  and 
a  given  projectile,  the  product  of  the  charge  weight 
and  calorific  value  of  a  propellant  is  constant,  then 
by  knowing  the  calorific  value  and  weight  of  a  pro¬ 
pellant,  it  ia  possible  to  calculate  the  calorific  value 
of  a  second  propellant  of  a  similar  nature  (if  its  charge 
weight  had  been  previously  determined  experimentally). 
For  instance,  if  for  one  propellant  the  values  were 
820  kcal  and  4.3  kg  and  for  a  second  propellant  X  kcal 
and  6.2  kg  then: 


Xn82,0  n  4.?3iIL6„ 
6.2  6.2 


570  keal/kg. 
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l  lii*'  ai.iv  In  mt, si. lend  .is  tin-  "effw  live  culorilif 
value"  anil  it  differs  (rum  tlie  value  iletetmiiicil  in  • 
a  '  alnttlie  l>emli,  which  is  usually  higher,  e  g  <»V>0- 
"titi  leal,  lt>,  lur  tlie  example  eiteil  immeiliately  above. 

In  ealeulatiny.  tlie  life  of  a  gun  liarfel,  it  was  con¬ 
sidered  pteferal'le  in  .leal  witli  i It e  "effective  ealorifir 
values"  tli. in  witli  values  .d'Mnied  in  a  ealnnfie  bomb. 
(See  also  iimlet  Erosion  of  tlie  Itnte  ami  under  T ne  r  gy 
t  nntei.t  of  :  Propellant  (.barge) 

Reference:  "II  Kept  l)JS  (1945),  pp  l(i  A:  82. 

Eindroh  tziin  jer  (line  V  ire  Electric  Igniter  or  I’rimer) 
is  described  in  Hey  1  in  k  and  I'rekopf,  oprengstoffc 
mill  /.undmittel.  Berlin,  ( PHt,).  p  ’Jo. 

E infoche  Z'under  (Simple  Igniter  or  I'rimer)  is  describ¬ 
ed  in  Bcv'ing  and  Drekopf,  pp  172,  |7j,  177. 

Einhcitspulver.  See  Standard  Propellant. 

Ein-M  in  Torpedo.  See  One-Man  Torpedo 

r  i  s  c  n  bolm  v  erk  ehro  rdnung,  Vorscbrift  xur  Prufung  von 
Sprcnnitoffeo  (K.tilroad  Traffic  Regulation,  Instruction 
mr  Testing  Ex|  losives).  Information  on  this  subject 
may  lie  found  in: 

1)  /.vitschrift  fur  .las  gesamte  Scliiess-  und  Sprengstofl- 
wesen  (abbreviated  as  S  S  vol  id  (1929),  Supplement 
.'1  kast-Metz,  (diemiselie  f'ntersuchung  der  Spreng-und 

/.uiids toff e  (l1. >41).  ,-p  18S,  225,  235  &  238. 

Eismine  42  odor  F I  os  ch  enei  smine.  See  under  Land- 
iii inen  and  also  on  pp  2SI-2  of  TM  9-1985-2  (1953). 

Ejecting  Projectiles  See  under  Kriimniel  I'abrik,  Oyna- 
mit  A  -Ci  P.essing  of  Explosives,  etc  . 

Electiic  Fuze  (lUekrrischer  /.tinder).  The  development 
of  electrical  time  and  impact  fuzes  had  been  carried  on 
in  livrmany  since  192(i  and  the  greater  part  of  the  work  was 
done  by  the  Khcinmctall-ltorsig  Co,  under  the  direction 
of  II.Khulcmann.  The  original  object  of  the  development 
Was  to  produce  tor  projectiles  an  electrical  time  fuze  which 
could  he  set  at  the  instant  of  firing.  However,  before  this 
work  was  completed  a  successful  electrical  bomb  fuze  was 


developed  which  was  adopted  ,n  1937  by  the  l.uftwaffe. 

I  Ins  was  followed  by  several  other  types  of  electrical 
b.  n.b  fuzes.  All  these  fuzes  were  cylindrical  in  shape  and, 
with  the  exception  of  Type  5,  used  aluminum  for  the  case. 
The  inner  p  r:  f  ptral  fuze  consisted  of  two  sections: 
u)  ifce  v;  •"  .  s."  non,  called  the  switch  block,  was 
molded  polystyrene  which  >md  been  machined  to  take 
various  plunger  contacts,  the  trembler  vwitceer.  and 
in  some  cases  the  long  delay  igr.iier  bridge, 
h)  The  lower  section,  contained  the  storage  and  firing 
condensers,  the  resistances  and  instantaneous  and 
short  delay  igniters.  All  these  items  were  held  in 
place  by  a  black  bitumen  calking  substance.  The  con¬ 
densers  were  constructed  of  metal  foil  strips  separated 
by  wax  paper,  :'n  wound  on  one  cardboarj  cylinder. 
The  carbon  resistances  were  usually  located  inside, 
ihiv  tyl.:  let.  Some  fuzes,  as  for  instance  El/.  (9), 
described  in  this  section  under  Aerial  Burst  Fuzes, 
contained  the  glow  discharge  tube,  also  called  the 
long  delay  cold  cathode  tube.  The  igniter  Mock  fitted 
into  the  bottom  of  the  fuze  and  contained  the  black 
powder  flash  pellet,  the  cover  with  three  perforations 
leading  from  the  pellet  to  the  igniter  bridges,  and  the 
short  delay  train. 

The  electrical  bomb  fuzes  were  either  impact  or  time 
types. 


Following  is  a  brief  desrripticn  of  operation  of  a  three 
circuit  electrical  impact  luze  illustrated  on  next  page  : 

As  the  bomb  was  placed  in  the  plane,  a  charging  head 
was  clamped  on  the  fuze  head.  The  charging  pins  contacted 
the  plungers  and  depressed  them  so  that  they  could  make 
electrical  contact  with  the  storage  condensers.  The  two 
charging  pins  were  connected  to  the  sliding conrart s  located 
in  the  charging  arm.  These  contacts  closed  when  the  bomb 
had  fallen  from  1  to  3  inches  from  the  rack.  This  prevented 
charging  of  the  fuze  while  the  bomb  was  still  in  the  aiicraft. 
The  two  sliding  contacts  were  connected  to  the  positive 
terminal  of  the  240  volt  battery.  The  B  plunger  circuit  was 
connected  directly  while  the  A  plunger  circuit  was  connected 
through  a  selector  switch  which  had  two  positions :  open 
(MV)  with  delay,  and  closed  (OV)  without  delay.  The  harrery 
was  tapped  at  240  and  150  volts  and  the  two  leads  were 
ran  to  the  voltage  switch.  This  switch  was  set  at  150  v 

for  level  bombing  and  at  240  v  for  dive  bombing,  but  it 

could  not  be  used  to  open  the  circuit.  The  voltage  sw  tch 

was  connected  to  the  master  switch  which  was  used  to 

jettison  the  bombs.  The  master  switch  was  connect  d  to 
the  charging  head  which  contacted  the  fuze  head  u  j  com¬ 
pleted  the  electrical  circuit  through  the  fuze  body  to  the 
storage  condensers. 

Prior  to  the  release  of  the  bomb,  the  master  switch 
was  closed  completing  the  circuit  from  the  batteries  through 
to  the  fuze  except  for  the  sliding  contacts  in  the  charging 
head.  When  the  bomb  was  dropped,  the  charging  arm  was 
extended,  causing  the  sliding  contacts  to  meet  for  about 
1/3000  of  a  second,  the  ground  return  circuit  being  through 
the  fuze  body,  if  the  selector  switch  was  closed,  both 
plungers  received  the  current  and  the  storage  condensers, 
C-l  and  C-l,  were  charged.  The  charge  of  C-l  leaked 
slowly  through  the  resistance  R-l  into  the  firing  condenser 
C-2  (The  time  required  for  the  current  to  pass  from  C-l  to 
C-2  and  build  up  sufficiently  to  fire  the  igniter  is  called 
the  arming  time).  At  the  same  time  the  charge  of  C-3  leaked 
through  R-2  into  the  firing  condenser  C-5  and  also  part 
of  the  current  leaked  through  P.-3  into  the  firing  condenser 
C-4.  On  impact,  the  tremblers  of  switches  S-l,  S-2  and 
S-3,  made  contacts  with  their  cups,  causing  the  current 
to  flow  through  the  igniter  bridges.  These  were  thereby 
heated  and  fired  the  match  compositions  surrounding  them. 
When  all  three  igniter  bridges  fired  simultaneously  the 
instantaneous  bridge  fired  the  flash  pellet  and  detonated 
the  bomb  through  the  normal  explosive  train.  The  short 
and  long  delay  trains  started  to  burn  just  at  the  instant  of 
detonation. 
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If  the  selector  switch  was  held  open,  then  the  charge 
went  through  plunger  B  to  the  storage  condenser  C-3  and 
nothing  passed  to  the  instantaneous  circuit.  The  circuit 
through  the  resistance  R-2  to  the  condenser  C-5  became 
armed  before  the  circuit  through  both  resistances  R-2  and 
K-3  to  firing  condenser  C-4.  If  the  bomb  had  been  dropped 
from  an  altitude  of  less  than  1170  ft,  the  latter  circuit 
would  not  he  armed  before  impact  and  the  igniter  bridge 
associated  with  the  trembler  switch  S-2  would  fire  the 
long  delay  pellet  which  acting  through  the  explosive  train 
of  the  fuze  would  detonate  the  bomb.  If  the  bomb  was 
dropped  from  an  altitude  greater  than  1170  ft,  both  circuits 
would  be  armed  before  impact,  but  because  of  the  shorter 


delay  train  used  in  conjunction  with  the  trembler  switch  S-3, 
the  short  delay  would  initiate  *be  final  explosive  train. 

Mictric.il  time  fur.es  (Hl'/tZ)  contained  essentially 
the  .same  basic  parts  as  the  electrical  impact  fuzes  (111 A/.), 
except  that  the  trembler  switches  we-:  replaced  by  a  vacuum 
tube  which  became  conducting  at  ,*  cri'tcal  predetermined 
voltage.  At  the  instant  the  l»>mb  was  uarted  on  its  tra¬ 
jectory,  an  electric  charge  war:  put  on  the  storage  condenser, 
ami  another  smaller  charge  was  put  on  the  firing  c<  odenser. 

The  time  setting  of  the  fuze  was  adjusted  by  varying  the 
amount  of  charge  placed  on  the  firing  condenser,  during 
flight,  part  of  the  charge  on  the  storage  cc.nJenuor  leaked 
through  the  resistor  to  the  firing  condenser.  As  the 
cli.tr gr  on  the  firing  condenser  increased,  the  vidtage 
across  the  vacuum  tube  also  incrc..scd.  When  the  firing 
voltage  of  the  tube  hail  been  reached,  the  firing  condenser 
discharged  through  the  tube  and  the  igniter  bridge  thus 
firing  the  fuze. 

Electrical  bomb  fuzes  ;uc  ilesclibed  in  Kefs  1  and  3 
and  arc  listed  in  this  work  under  I  uze.  Some  of  these 
fuzes  arc  described  in  this  work  under  Aerial  Hurst  Fuzes. 

An  electrical  time  fuze  (KIZtZ  S/30)  for  use  in  pro¬ 
jectiles  is  briefly  described  in  Ret  I,  pp  605-8.  I’rior  to 
firing  the  projectile,  the  fuze  was  charged  either  by  hand 
or  by  a  machine  by  putting  300  to  500  volts  across  the 
shell  and  nn  insulated  contact  whirh  put  voltage  on  the 
annular  storage  condenser.  The  charging  could  also  be 
done  by  allowing  the  "feeler  wire”  fconnected  to  the  electrical 
circuit  of  the  fuze)  to  contact  the  "muzzh  charging  ring" 
as  the  projectile  was  leaving  the  gun.  A  brief  description 
of  a  muzzle  charging  ring  is  given  in  lief  i,  p  606. 

A  device,  described  in  Kefs  2  p  122  and  A  p  623  as  the 
electric  fuze,  ERX  3°,  was  used  for  igniting  the  black 
powder  charge  which  set  off  the  propellant  of  15  cm  and 
21  cm  rockets.  This  device  is  briefly  described  in  this 
work  under  Rocket  Propellant  Igniter. 

(See  also  under  Electrical  Igniter  and  under  Igniter). 
References: 

I)  Anon,  Vc. r  Dept  Tech  Manual  T.M  E9- 198 3  ( 1 93 2 ),  Enemy 
liomhs  and  Fuzes,  Eilc  Numbers  232  1.5,  2321.8,  2321.92  S 
2324.93 

2'  Anon,  Ordnance  Bomb  Disposal  Center,  Aberdeen  proving 
Ground,  Md  (No  datc):Cierman  Artillery  Projectiles  and  Fuzes 
P  422 

3)  Anon,  Dept  of  the  Army  Tech  Manual  TM  9-1985-2  0953), 
German  Bombs,  iTuzes,  Rockets,  etc,  pp  125-132  and  others 

4)  Anon,  Dept  of  the  Army  Tech  Manual  TM  9-1985-3  0  953), 
German  Projectiles  and  Fuzes,  pp  605-7  and  623. 

Electric  Fuze  Primer  Composition.  See  Primary  and 
Initiating  Compositions. 

Electric  Igniter  (F.lektrischer  Ziinder).  Among  the  numerous 
igniters  used  by  the  Germans  in  mines  was  one  type, 
ESMiZ.  40,  which  used  an  electric  current  for  firing  the 
charge  of  a  mine.  T..*s  fuze  is  briefly  described  in  TM 
9-1985-2  0953),  pp. 300-1. 

(See  also  under  Igniter). 

Eloctrlc  Igniters  and  Primers  (Elektrischa  Ziinder) 
Used  for  Commercial  Explosives.  These  devices,  de¬ 
scribed  in  Beyling-Drekopf,  Sprcngstoffe  und  Ziind- 
mittel  (1936)  may  be  subdivided  into  the-  following 
groups: 

a)  Einfache  Ziinder  (Simple  igniter).  It  consisted 
of  a  capsule  (lllilse),  a  priming  composition  (Zlind- 
satz)  and  electric  lead-in  wires  connected  to  a 
bridge  wire  (B  &  D,  pp  177-222) 

b)  Zusammengesetzte  Ziinder  (Composite  igniter  or 
piimcr),  such  as  Spiengziinder  (detonating  primer), 
consists  of  a  simple  electric  igniter  combined  with 
a  detonator,  (B  &  1),  pp  174  and  222-24) 
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'*  .  u'kIii  n.it  It'M  l  imit- 4<-t/ter  Spn-nckanst-l  oonsiota 
III  .1  simple  prii.,.  t  into  which  a  N>  H  blasting  cap 
(Spieiijj-k.ipaoi  \n  Si  is  I  inn)  v  set  l  See  ||  si  |)i 
I "  t  and  22M 

.1 1  I  i  terwasseri-i.iKler  (l  lulerwatci  primerl  is  dt-s,  rib-., 
in  I.  1 1,  pp  225-2(- 

.  ain.isti.mil/titKeii.ier  (Time  t,.„iu-r  with  ‘use),  eonsints 
:  i«l  .*  t  *  tuple  p.iiii  -.*  enml'ir.i.i  with  a:  leas,  ■  ‘  l )  -  tv  niece 
;  !>•  Ins.-  Ill  {-.  I)  pp  I'S  ami  226-29 » 

I'  Selmell..eitzuin!er  (Instantaneous  igniter  -...  iikcj'.,  -It— 
si  tils-. I  in  |(  S.  1),  pp  l~5  an.l  225 

I  nteru  as ser-Sflinel  1  /t  it/. uniler  il'n-.lcr  water  insianta- 
lienns  igniter  or  printer),  described  in  li  X.  I),  j  p.l?5  and 

V.  I.n-Y nation:  B  8.  D  lioyting  am!  Drckojd. 


Energy  Content  n(  n  P,np.l|„*  C\ --go.  According  !'!>.  I’.cpt 
925  (1*915),  p  112,  the  energy  contcn,  is  ei)uui  to  the  chart-t 
wciKh.  of  a  ptupeilunt  multiplied  hy  its  calorific  ,alue 
l-or  a  given  projectile  and  u  given  initial  fmuzrle)  velocity 
the  energy  content  is  constant  ami  independent  of  the  type 
of  propellant  used,  l-'or  instance,  if  for  «  certain  i-ntial 
velocity  of  a  projectile  the  charge  weight  of  a  propellant 
wit.-:  a  i  alcrific  value  of  820  i-»!/s  is  .1.3  kg  a  propellant 
».  5r'U  cal//:  (such  as  u  iiiLroguunitline  propellant)  would 
requite-  a  charge  of  0.2  kg.  (  See  Effective  Calorific  Values 
ot  i-'iupellants  'j. 

EntHommungtprobe  (Mash  Test).  The  test  as  applied  to 
smokeless  propellants  is  described  by  K. Brunswig,  Das 
rauchlose  Pulver,  M92t.)  p  304. 


Electric  Motchhead  or  Fusohead  is  tin*  corihination  of 
bridge  wire,  igniter  ui-.nl  and  lead-in  sires  employed  in 
eU-etr'c  idasr mg  caps  and  detonators. 

.t'ClO'v  Kept  _  i  •(,  p  V  and  also  under  I-  sehcad  Manufacture). 

Electric  Proximity  Fuze,  St-,-  prorm.ivy  Fuze. 

"Elefont"  (Elephant).  A  tank  destroyer  known  also  as 
Schwerer  Panzer  Jagd  '‘Elefont".  It  was  an  improved  version 
of  1-  i-’rdinand**  fq  v  ),  See  also  under  Panzer. 

Elcktronbombc  (Klcctron-homh).  See  general  section). 

Empfindlir.hkcit  gegen  Reibung  (Sensitiveness  to  l-riction). 
See  general  section. 

(!/  f  ' 

Empfindlichkeit  gegen  mechnnischen  Emwirkungen  (Sen¬ 
sitiveness  to  Mechanical  Actior).  Sec  general  section. 

Empfindliehkt  it  gegen  Stoss  (Sensitiveness  to  Shock  or 
Impact).  See  general  section. 

Empfindlichkeit  gegen  Warme  (Sensitiveness  to  Heat), also 
called  Clicmische  Bcstatidigkeit  (Chemical  Stability)  is 
described  in  the  general  section  under  Stability. 

Energiegeholt  dos  rouchlcsen  Pulvern.  Sec  Energy  Content 
of  a  Propellent  Charge. 

Energit  (Knergite). According  to  Naoum  (Ref  1)  ,  Energit 
was  a  commercial  explosive  manufd  after  hV.  1  by  Nobel't 
Dynamit  A  -Ci.  The  explosive  was  prepd  by  wet  grinding 
various  kinds  of  sutplus  double-base  propellants  in  "Ex¬ 
celsior"  mills  between  steel  discs,  to  a  particle  size  of 
0.5  to  2  mm,  followed  by  drying  and  packing  in  cartridges 
25  to  3d  mm  diameter.  This  explosive  was  used  to  a  great 
extent  in  potash  mining. 

According  to  Pepin  l.ehallcur  (Ref  2),  F.nergir  and 
Triwestfalit  were  industrial  explosives  prepared  by 
blending  a  smokeless  propellant. (left  as  surplus  after  VWB) 
previously  wetted  with  about  an  equal  quantity  of  a  solvent 
such  as  fur/urol  or  acetone,  with  liquid  aromatic  nitro¬ 
compounds  and  oxidizing  agents  such  as  alkali  nitrates 
or  chlorates  in  a  kneader.  The  strength  of  these  explosives 
as  determined  by  the  Trauzl  test  was  330  to  330  ccj  vel¬ 
ocity  of  detonation  3000  to  5000  m/sec. 

References; 

1)  P, Naoum  ,  Nitroglycerin. etc,  Baltimore  (1928) ,  p  449 

2)  J. Pepin  l.ehallcur,  Poudrea.etc,  Paris  (1935),  p  457. 

i  See  also  Nitroglycerin-Nitrocellulose  Explosives  (Mining 
Lists  33,  35  and  36)  as  well  as  Triwestfalit  SN  j. 


Entflommung-punkt  odor  Entflammungstomperotur  (Flash 
Point,  Kindling  Temperature).  '13)6  test  is  described  in  the 
general  sc  rtion. 

Entkupferungsmitte1 .See  Dccopprring  Agent. 

Entloitungtzundor  (Antilifting  Type  Igniter  with  HE  Charge). 
See  under  Igniter. 

Enlwotserung  odor  Trocknung  (L)eh'  dration,  Drying).  See 
general  section. 

Enzian  Rakete  (Enzian  Rocket).One  of  the  guided  rockers 
developed  and  used  by  the  Hermans  during  Wl,  It  has 
been  described  by: 

1)  F.Ross,  Jr  ,  Guided  Missiles,  Rockets  and  Torpedoes, 

N  Y  (1946).  p  43 

2)  A.Ducrocq,  Les  Amies  Secretes  Allemandes,  Paris  (1947), 

P  99  ))  TM  9-1985-2,  pp  229-32. 

.See  also  Great  Enzian  or  E-4  Missile  ). 

Entzundlichkeit  (Inflammability). See  general  section. 

Entzundungsyemisch  (Ignition  Mixture). See  general  section. 

Entzundungsprobe  (Ignition  Test). See  general  section. 

Entzundungspunkt  (Ignition  or  Burning  PointpSce  general 
section. 

Entzundungstemperatur  odor  Ve.puffungstemporatur  (Ignition, 
Deflagration  or  Explosion  Temperature)  See  general  section. 

Erdstuko  (Earth  Stuka).  A  rocket-assisted  1800  kg  armor¬ 
piercing  bomb  (PC  1800  RS)  used  by  Sruka  bombers  igainsr 
land  targets,  This  bomb  is  mentioned,  but  not  described, 

in  TM  E 9-1 983  (1912),  FUe  No  2324.92, 

Erotionleif  Priming  and  Initiation  (Erosionsfreie  ZUndung). 
Priming  and  initiating  compositions  containing  mercuric 
fulminate  and  the  chlorates  (auch  as  KCIO^)  have  been 
known  to  cause  considerable  erosion  of  gun  barrels.  In 
1904,  II. Ziegler  of  Switzerland,  therefore,  proposed  that 
Ba  salts  such  as  the  nitrate  be  substituted  for  the  chlorate 
salts.  These  new  compositions  were  known  in  the  industry 
as  "rostfreie  Ziindungen"  (rust-free  primers).  As  these 
substances  were  not  entirely  satisfactory,  further  search 
resulted  about  1930  in  the  invention  of  compositions  based 
entirely  on  organic  compounds,  such  as  Tecracene  (Tetrazen). 
These  substances,  called  "erosionfreien  Sinoxydsatzen", 
were  manufactured  before  V%  I  by  the  Rheinisch-Westfalische 
Sprengstoffe  A  -G  ,  in  Niimherg. 
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lli'li'ti'ilii's: 

1 1  I'.lkott.  >  S  *7 ,  Ay’-V'*  ( I'M.’).  I J > c  konisionsfri-ii-  /iin-I- 
iinr 

J)  i-.ton  llrtz,  ihi.l.  28,  A**-  .  J  (PM()  Die  urnsionsfrcic 
"  I, 

;)  A.$tctthaclu-r,''pr.-ng  nil.!  I, I.  ,  La:.. I,,-,,  ;.,irich 

I  I'MSI,  |*|*  lu<>- 111  . 

Erosion  of  the  Oorc  (i:r..si,.n  ,l.r  t„..,-l,iE.„l.-,  |i0|M.,,„ 
nutzung  oiler  luihratishrcnr.ung)-  Hrnsion  of  gun.*  is  Jescrib 
ci!  briefly  in  the  general  section. 

In  ibis  section  a  slum  account  is  given  ot  roc  cut  Cut. 
nun  effort*  to  re.  ucc  the-  erosion  u!  their  ;-uns. 

Hue  to  t lie  fact  tli.it  the  armor  of  tanks  an, I  ships  during 
WVD  was  made  thicker  ami  tlticK-  r  ami  the  speed  of  the 
planes  greater  .  ml  creator,  the  muzzle  velocity  of  puns 
was  inc. eased  to  as  much  as  7 KjU  ft/sec.  In  order  to  achieve 
such  velocities  it  was  necessary  to  use  propellants  •'  high 
hallistir  potential,  such  as  those  containing  NO.  As  these 
propellants  were  ’'hot'  (calorific  value  about  950  kcal/kg) 
thev  caused  excessive  erosion  thus  lowering  the  li'e  of 
a  gun  considerably. 

For  instance,  the  life  of  AA  guns  using  a  950  keal/kg 
propellant  was  only  1700  firings  and  for  a  b2u  kcal/kg  pro¬ 
pellant  about  3500  firings,  liven  before  this  number  of  firings 
was  reached  the  gun  became  less  effective  because  of  the 
escape  of  gases  between  the  walls  of  the  barret  and  the 
projectile.  Thin  escape  of  gases  not  only  reduced  the 
chamber  pressure  (thus  causing  reduction  in  muzzle  vel¬ 
ocity  of  tho  projectile  with  consequent  reduction  c{  range 
and  penetration)  but  also  caused  excessive  muzzle  flash. 

As  the  decrease  in  efficiency  of  an  older  gun  is  usually 
compensated  for  by  increasing  the  propellent  charge,  this 
lead  .o  a  still  brighter  flash.  In  order  to  reduce  the  flash 
in  such  increased  charges,  more  and  more  potassium  sulfate 
(or  other  flash  reducing  agent)  had  to  be  incorporated.  As 
these  agents  are  inert  materials,  (hey  diminish  the  efficiency 
of  the  propellant. 

Urosion  is  the  greatest  factor  in  the  wearing  of  the 
rifling  of  a  gun,  the  result  of  which  is  always  unsatisfactory 
rotation  of  the  shell  (spin)  with  associated  fuze  failure. 
Particularly  bad  erosion  was  obtained  with  high  velocity 
guns  (such  as  those  with  a  muzzle  velocity  of  about  3300 
ft/sec).  For  them  the  use  or  propellants  having  calorific 
value  of  820,  or  950  keal/kg  was  absolutely  prohibitive 
and  it  was  necessary  to  use  cooler  propellants. 

Due  to  the  fact  that  during  the  last  war  Germany  suffered 
considerable  shortage  of  steel-hardening  metals,  such  as 
C.t,  Ni,  Mn,  Mo  etc  required  for  making  modern  gun  barrels, 
and  due  co  .he  shortage  of  labor  and  in  some  cases  of 
ordinary  steel,  the  replacement  of  eroded  guns  was  quite 
a  serious  problem.  Fortunate!'  foi  the  Germans,  a  series 
of  "cool"  propellants  or  low  calorific  value  propellants  were 
developed,  such  as  the  "G*  Pulver  by  Gen  Gallwitz  and 
the  Gudolpulver  by  Dynamit  A  -G.  The  use  of  these  pro¬ 
pellants  prolonged  the  life  of  a  barrel  to  as  many  as  17,000 
firings.  This  high  figure  was  more  than  the  Germans  ever 
expected  to  achieve.  As  wa*  mentioned  previously,  the 
prewar  NG  propellant  with  a  calorific  value  of  950  keal/kg 
permitted  a  maximum  of  1700  firings,  when  used  in  A  A 
guns.  When  the  Germans  decreased  the  calorific  value  of 
some  of  their  NG  powders  to  about  820  Vcal/kg,  the  number 
of  firings  was  increased  to  about  3500.  Therefore,  it  was 
calculated  that  each  reduction  of  about  130  kcal/kg  should 
double  the  life  of  a  gun.  Wien  Gen  Gallwitz  ptepared  his 
coo!  "G"  propellants,  the  calorific  bomb  determination 


gave  values  of  about  <9(1  keal/kg.  As  it  li.ul  previously 
bee"  found  that  a  reduction  ...  I M,  keal/kg  doubled  t:,. 

'ife  of  a  gun  barrel,  tbe  tier,  m>.  ilioughl  tii.it  tl  :• 
propellants  would  about  x  3500  ,  'O00  firings. 

Insfail  of  rtiJv;  v  ilit,  »»••*<>  ..i. j  t< 

i>r  <‘vrn  i>,000  It  previous  ticrm.i'i  .issnmj  rions 

'Vcrc  ri^'n,  rht’ii  tin*  new  propellants  shoijltl  possess  cal- 
orifir  values  of  '■“>  t.>  5"i,  kial  kj.  in.i  not  <,yo  keal/kg 
as  the  ea| j,ir,.  bemt.  s.iowed.  The  values  550-570  ke  il,'kg 
Well-  eonsidere.l  as  the  "effective  calculated  calorific 
value-,',  these  values  were  used  by  the  Germans  in  pre¬ 
ference  to  the  calorific  Immb  values,  such  as  090  kcal/kg. 
Uefeien.es: 

ll  1  to  Gallwitz,  Die  Gcj-c.  u.zla.luttg,  Hec-reswaffenamt, 
Berlin  (19  if) 

2)  O.L .Stick!. in.l  .  et  al,  Genera!  Summary  of  Explosive 
Plants,  I'll  Kept  035  M9  |5). 

Ersatzdynomit  (Substitute  Dvnatnite)  is  any  dynamite  in 
which  a  large  proportion  jf  -s  .uastituted  by  some 

other  explosive  in  such  a  m.nner  that  tbe  resulting  ct-iu- 
position  is  equal  in  strength  to  the  original  dynamite  '- P. 
Na,  um.Schiess-  und  Sprcngstofic,  Sleinkopf,  Dresden  .1927', 

P  90* , 

Eriotz-Geschoi t  (Substitute  Shell).  Due  to  the  shortage 
of  steel  -and  other  metals,  the  Germans ,  during  H’l,  de¬ 
veloped,  among  many  other  substitute  ammunition  items, 
a  sort  of  III:  Shrapnel  shell  which  was  made  of  a  combina¬ 
tion  of  concrete  and  steel  scrap.  These  shells  were  used 
toward  the  end  of  the  war.  |  1.. I'. .Simon,  German  Research 
in  VVD,  Vi  ley,  X  Y  (19-17),  p  190 

ERSATZSPRENGSTGFFE  (Substitute  Explosives).  Due  to 
the  acute  shortage  *.n  Germany  of  TNT  and  other  aromatic 
nitrocompounds,  several  substitute  explosive  mixtures 
were  developed  and  used  during  VVI.  Many  of  the  "Ersatz" 
explosives  were  developed  at  the  Kriimmel  Plant  of  Dynamit 
A  -G  others  at  Christianstadt  and  other  plants. 

In  the  preparation  of  various  melt-loading  compositions, 
the  following  trends  were  noticeable: 

a)  Substitution  of  RDX  for  part  of  the  TNT  in  amatols. 

b)  Substitution  of  DNB  for  TNT  in  amatols 

c)  Substitution  for  TNT,  by  nitroaromatics  such  as 
dinitrodiphenylamine,  nexanitrodiphenylamine,  trinitro- 
xylene,  diaitronaphthalene,  etc 

d)  The  use  of  low  melting  hydrous  inorganic  nitrate 
compounds,  srch  as  Ca,  K  and  Na  nitrates,  to  permit 
the  reduction  or  replacement  of  TNT 

e)  The  use  of  Al  powder  as  an  ingredient 

f)  The  use  of  miscellanious  organic  ingredients  such 
as  urea,  PH  (pentaerythritol),  guanidine  nitrate,  cthylene- 
diaminedinitrate,  methylaminenitrate.etc 

g)  The  use  of  sodium  chloride  (un  to  60"J)  or  of  so-called 
"Scheidemehl”  (  powder  consisting  of  a  mixture  of  Ca  and 

Mg  silicates)  in  order  to  reduce  the  amount  of  TNT. 
Most  of  the  explosives  containing  these  substances 
were  much  less  powerful  and  brisant  than  TNT  alone. 
Note:  From  German  documents,  it  appears  that  the  critical 
period  with  regard  to  the  supply  of  explosives  and  ammu¬ 
nition  was  reached  in  August  1944.  From  that  date,  serious 
shortages  occurred.  It  was  in  September  1944  that  on  account 
of  the  shortage  of  Nil  NO  ,  the  High  Command  ordered  the 
use  of  mixtures  of  50/50  TNT/NaCI,  or  even  -10/60  TNT/ 
NnCI,  for  loading  shells.  However,  previous  to  this,  mix¬ 
tures  of  50/50  TNT/NaNO  (Sodatol)  and  45/lu/lS  TNT/ 
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Note:  Composition  S-22  sometimes  exploded  ilurinp,  the  loading  of  projectiles. 

Abbreviations:  Am  Animonimn:  DNB  Dinitrohcnzcnc;  DNN  Dinitronaphthalene;  DNDPhA  Dinitrodiphenylamine;  CuH 
Guanidine  nitrate;  HNDPhA  llcxaiiitrodiphenyluminc;  PETN  Pentaerythritol  tetranitrate;  PH-Soli  F.thylenediamine  di- 
iiitrnte;  RDX  ('.yclonite,  or  hexogen;  TNT  Trinitrotoluene;  TNX  Trinitroxylene. 
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NaNU  ;  A1  bad  been  used  to  a  considerable  extent. 

Table  15  lists  tbe  principal  "substitute  explosives"  used 
by  tin'  tiermans  .luring  V'\i'  1. 

To  this  table  may  be  added  the  following: 

a)  An  explosive  composition  prepd  by  l.G.Farbenin- 
■lustrie  by  nitrating  a  mixture  of  MNX,  methylaniline 
and  MST.  The  nitrated  product  consisted  of  TNX  45, 
tetryl  50  and  TNT  5r! 

b)  An  explosive  mixture  of  the  Krummel  plant  of  1)  A  -G 

a ont-iincd  TNT  45.  At"  nitrate  40  and  A1  powder  15%. 

It  was  suitable  for  cast-loading  bombs,  grenades  and 
land  mines 

t  )  An  explosive  mixture  of  the  Christinnstadt  plant  of 
||  A  -l I  was  a  slurry  of  TO';  Ca(NO  )  4||  O  and  30% 
INI. 

The  following  explosives,  listed  in  the  German  section 
under  their  proper  names,  also  belong  to  Krsatzsprengstoffe  : 
Amatol,  Ammonal,  Animonit,  Dl-Salz  ,  1-' i tiers  Nos  13,  13a, 
13-113,  19,  20,  52,  56,  57  (or  Abonachit),  60,  Cl,  64  ,  70, 
84  and  88,  I'ormit,  111)1),  MAN'-Salz,  Myrol,  Pll-Salz,  Tctan- 
sprengstoffe  (TcNMe  explosives  I.Tetramethylnitraminotet  ra- 
methy  Imethane,  TETRA-Salz,  Trinitroethanol  Perchlorate 
(see  in  the  general  section  under  Perchlorates)  and  TRI- 
Salz. 

In.  addition  to  the  explosives  mentioned  _.!•  •,  afore 

and  during  VIH  8,  the  Germans  developed  and  used  several 
new  explosives  and  explosive  mixtures  which  cannot  be 
called  "substitutes"  (Krsatzsprengstoffe)  because  they 
were  more  powerful  than  the  previously  used  military  ex¬ 
plosives,  such  as  TNT  and  P  A.  These  new  powerful  ex¬ 
plosives  included  PKTN  and  RDX,  as  well  as  various 
mixtures  containing  these  substances. 

References: 


_ * 

1)  O.W.Stickland  et  al,  Survey  of  German  Pnctice  and 
Kxperience  in  Filling  High  Explosive  Items  ,  U  S  Office 
of  Technical  Service,  PR  Rept  No  1820  (1945),  pp  11,  15, 
16.  24.  29 

2)  O.U.StickIand  et  al,  General  Summary  of  Explosive 
Plants  ,  PR  Rept  No  925  (1947),  Appendix  7. 

"E "-Sol x. Hexogen  (RDX)  prepd  from  formaldehyde,  ammonium 
nitrate  and  acetic  anhydride;  see  under  Hexogen  in  this 
section. 

Eschbachxunder  oder  Verxogerungszunder  Eschboch[ Esch- 
bach  Primet  or  Igniter,  Delayed  Action  Primer  of  Each- 
bach]  .  It  was  described  in  Ger  P  379,  939  (1922)  and  in 
Reyling-Drekopf,  (1936)  pp  232-35. 

Note:  W.Taylor  et  al,  BIOS  Final  Report  644  (1945),  pp  3-16 
describes  these  devices  under  the  term  of  "Eschbach 
Gaslcss  Delay  Detonators"  or  "LT  Electric  Detonators’. 

Etslgothar  (Ethyl  Acetate).  See  general  section. 

Essigsoure  (Acetic  Acid).See  general  section. 

Etogenguts  (Multiple-Pouring  or  Increment  Loading).  See 
general  section  under  Loading  of  Ammunition. 

Ethylaeatonillda.Scc  Mannol. 

Ethylanadiomlnedlnitrote  (HDD). See  Diamin. 

Ethylsnaglyeoldlnltrote  or  Nltroglycol.  Same  at.  Glvkol- 
nitrat.  7 
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Cumuco  Sholl  Forging  Press  is  ,i  verticil  typo  press 
wliirli  combines  punching  and  drawing  operations.  It  was 
designed  atul  inannM  hy  Emmie  a  A  -G  ,  l.everkuscn- 
Si  hlohusch  ami  used  hy  the  following  plants;  Krcnprinz 
A  -ti  ,  Immigr.ith,  Gmeliulfniini-.- Iiiitte  A  -Cl  ,  Sterkf.idc, 
Kicserling  fc  Alhreeht  \  -G  ,  Solinpen  and  llasenclever 
A  -<•  ,  Dusseldotf, 

K  coco:  ItltlS  I  Inal  Hep1  f<tH  (1>I.|(,). 

€  icperimental  Mine,  See  Virsuclisstrecke  . 

Explosion  sdruck  (Pressure  ol  Explosion ).See  pener.il  section. 

Explosionskraft  (Explosive  Force  or  Power).  See  general 
sent  ion. 

Explosionstcx;. orator  oder  Detonation  jtempcrotu-  (Temper¬ 
ature  ol  Explosion  or  ol  Detonation).  See  general  section. 

Explosionswunne  (Heat  ol  Explosion)  See  general  section. 

Explosives  Developed  hy  H.Wolter  et  ol  .  Between  I5>)2 
and  15)45,  a  team  of  chemists  under  the  direction  of  Dr  Hans 
U  i.tcr  and  which  included  Dr  lienno  Walter,  developed  sev¬ 
eral  explosives  hy  using,  methanol  and  ammonia  as  starting 
materials.  The  work  was  started  in  the  Degussa  I.  a  horn  - 
tories  in  Erankfort  on  Main  and  was  transferred  toTetschen, 
Czechoslovakia  in  15)44.  The  most  important  exptosives 
developed  hy  this  group  were  MAN-Salz,  Myrol  and  TF.TRA- 
Sal/..  Of  these  substances  Walter  considered  Myrol  as  the 
most  important,  followed  hy  the  TETRA-rult  and  last  hy 
MA.N-s.tlt. 

A  few  less  important  explosives  as  well  as  derivatives 
of  the  above  three  substances,  and  various  mixtures  con¬ 
taining  them  were  also  investigated,  such  as;  Dl-Salz, 

.  nrmit,  MAN-Salz  plus  Na.NO  ,  MAN-Salz  plus  Nil  NO  , 
MAN-Salz  perchlorate  and  THl-Salz.  4  * 

Reference:  II. Walter  et  al,  German  Development  in  High  Ex¬ 
plosives,  FIAT  Final  Kept  No  1035,  1*11  Rept  No  78,  271 
(15)47). 

Explosive  Powered  Vortices.  A  weapon  designed  hy  Zipper- 
meyer  to  he  used  against  airplanes  duplicated  in  miniature 
the  effects  of  tornadoes.  In  his  experiments,  7.  shot  a 
projectile  filled  with  powdered  coal  dust  and  a  charge  of 
finely  grained  rough-surfaced  double  base  propellant  from 
a  mortar.  When  the  projectile  approached  the  vicinity  of  a 
plane  the  propellant  was  exploded  by  means  of  an  initiator. 
The  combination  of  the  forward  component  of  velocity  of 
the  coal  particles  (created  by  the  movement  of  the  projec¬ 
tile)  and  a  lateral  component  ol  velocity  (created  by  the 
explosion  of  the  propellant)  was  suppose.!  to  create  a  sort 
of  tornado.  Such  a  tornado  was  expected  to  cause  a  plane's 
wing  to  snap  off.  High  speed  movies  of  this  phenom¬ 
enon  indicated  that  a  considerable  vortex  effect  was  achiev¬ 
ed.  The  development  work  was  not  completed  l  L.E. Simon, 
German  Research  in  YWI,  Wiley  N  Y  (1947), pp  183-4  1. 

(See  also  item  C  under  Krummel  Fabrik  of  Dynamit  A  -G  ). 
Explosive  Rivet.  See  Sprengniet  . 

Explosive  Speedboots,  Among  the  interesting  inventions 
of  WWfl  were  small  wooden  boats  containing  Urge  charges 
of  explosives  and  designed  to  combat  Allied  shipping. 
When  the  detonating  device  was  set,  a  bump  against  the 
frame-work  was  sufficient  to  set  off  the  explosive  charge. 
The  boats  always  operated  in  packs  and  were  accompanied 
by  a  command  boat.  When  targets  were  picked,  the  pilot 
set  the  detonating  device,  locked  the  steering  gear  in 


,u .  ...  ,  “rive  at  top  apeeu  no.iiiist 

1  rge. ,  while  he  jumped  overboard  to  be  picked  up  bv 
the  command  boat  |.  Army  Ordnunce,  29  pp  3VH-B0  (  t<m) 

iTttZ1  Nl’  ‘•»od  cotton 

IU  "rate  4  K  nitr.,.-  4,7  N„  culhono„, 

.,  veluc  of  deton  4070  ni/sec  at  d  1.20. 

t  E. Harnett,  Explosives,  Van  Nostrand,  N  Y  (1919)  p  1<M  , 
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V/  lAU8St..iwi«utiysproi¥:»  This 

test  was  conducted  in  Germany  essentially  as  follows: 
A  20-g  sample  of  TNT.  mcl-d  and  cast  «,  a  cylinder 
18  d,“me,er-  wa*  I  1  '“'-"I  with  the  bottom  part 

on  a  sh'et  of  special  Schleicher  S;  Schulle  filter  paper 
testing  oo  .ii.  -luminum  plate.  As  a  reference  standard 
a  similar  pellet  of  Grade  A  TNT  (s  p  80.4  to  HU.fa") 
was  placed  about  100  mm  away.  The  ensemble  was 
Placed  in  an  oven  am)  left  there  for  6  hours  at  72° 
The  diameter  ol  the  circle  produced  by  the  exudate  was 
measured  and  if  it  was  not  greater  than  35  mm  the  TNT 
was  considered  as  Grade  A.  Any  diameter  between  35  mm 
and  70  mm  was  considered  as  Grade  ll  (s  p  about 


In  addition  to  these  two  grades,  the  Germans  manufactur¬ 
ed  Grade  l.h  (umkrystalliziert  -  recrvstallized)  with  a  s  p  of 
80.7°  to  80.8  . 

Note:  It  is  interesting  to  note  that  sulfite  (scllite)  refined 
*1N3  required  asp.  of  about  80.  C  in  order  to  pass  the 
German  exudation  test  for  Grade  A,  while  TNT  produced 
hy  a  nitric  acid  refining  process,  developed  by  Dr  Villa  of 
Allendorf  Plant  of  D  A  -O  .passed  the  tirade  A  test  with 
asp  of  only  80.2  .  This  may  be  explained  as  follows: 
!•■>  order  to  obtain  a  practically  non-exuduhle  TNT  it  is 
necessary  to  remove  the  bulk  of  the  two  principal  impuri¬ 
ties  of  crude  INTi  DNT  and  the  isomers  (beta  and  gamma) 
of  TNT.  Of  these  impurities,  the  PlsT  being  of  low  s  p 
causes  higher  exudation  and  is  the  most  undcrsirable.  As 
these  impurities  adhere  to  the  surface  of  crystals  of  alpha 
TNT,  the  simplest  way  to  remove  them  is  to  rinse  the 
ctystals  with  a  liquid  which  would  either  rejet  with  the 
impurities  or  dissolve  them  without  attacking  or  dissolving 
appreciable  amounts  of  alpha  TNT.  It  has  been  claimed 
that  while  the  nitric  acid  method  removes  both  the  DNT 
and  the  isomers  of  TNT,  the  sulfite  (sellirr)  method  re¬ 
moves  only  the  isomers  and  leaves  the  DNT.  The  only- 
way  to  remove  the  bulk  of  the  DNT  by  the  2nd  method  is 
to  use  such  a  large  amount  of  scllite  that  the  DNT  would 
be  washed  out  mechanically  together  with  the  isomers. 
Such  treatment  would  give  a  high  s  p  (say  80.0°),  but  it 
is  uneconomical  because  a  significant  amount  of  alpha  TNT 
is  removed  together  with  the  impurities.  If  the  TNT  purified 
by  sellite  has  a  high  s  p  (say  above  80.2°)  a-.d  it  still 
exudes,  there  is  a  possibility  of  the  presence  of  some  DNT 
in  addition  to  isomers  of  alpha  TNT,  and  other  impurities. 
It  is  claimed  by  the  inventors  of  the  nitric  acid  purification 
process,  ^that  practically  no  danger  of  exudation  exists 
with  80.2  TNT  purified  by  their  method  because  the  bulk 
(or  nearly  all)  of  the  DNT  has  been  removed  and  if  the 
»  p  is  still  lower  than  that  of  pure  TNT,  it  is  due  to  the 
presence  of  impurities  which  are  less  liable  to  cause  ex¬ 
udation. 

Abbreviation:  t  p  Setting  point  (freezing  point). 

References: 

1)  C.H.  Brooks,  Explosives,  TNT  Manufacture  and  Develop¬ 
ment  Work  in  Germany,  PI)  Rept  No  22,930,  US  Office  of 
Technical  Services,  Washington,  D  C  (1945),  p  15 

2)  O.W.Stickland  et  al,  Survey  of  German  Practice  and 
Experience  in  Filling  High  Explosives  ,  U  S  Office  of 
Technical  Services,  Washington,  D  C  ,  PB  Rept  No  1820,  p7. 
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Follhammerprobe  oder  F ollhommerpriJfung  (Falling  Hammer 
Test,  I'm]'  Test  or  Impact  Test).  See  general  section  and 
also: 

1 1  A.StettUtchet,  Sproiig-  »ml  Sprcngstoffe,  Leipzig, 

11933)  pp  V.M-" 

2)  A.Stcttliaclur. Spren,;-  uml  Sclticsstoif.  itl  (Ui.)si 

pp  Ilh-UT.. 

Foustpotrone  (l  ist  Cartridge,  lank  Cartridge)  .  Hollow 
charge  antitank  rotkel  grenade  fired  from  a  tubular  <!' s- 
ehiirgcr.  Tlie  smaller  tnotlel.  Foustpotrone  1  was  Inti  r 
a  at  led  Ponxerloust  30,  Klein  and  the  larger  model,  FautS 
potrone  2,  >vas  called  Fanxerfcust  30  (lief  I'. 

The  grenade  for  the  I- austpatmac  consisted  of  a  large 
war  head  (contg  IlnC-ME!  and  a  i->'.*idri.»l  led/  (tuht  ) 
terminating  in  n  tail  to  ,-hit.h  w.  i  ••ached  four  spring 
steel  stnhilia:.:g  lins.  The  tube  contained  a  base  fuze  and 
a  booster.  The  projector  fits  a  simple  metal  tuhe  in  which 
was  located  a  propellant  charge  contained  in  a  waxed 
cardboard  cylinder  held  in  posicion  hy  a  set  screw.  On 
the  opposite  side  of  the  set  screw  was  an  igniter  situated 
below  a  flash  hole.  On  the  top  of  the  tube  was  a  firing 
mechanism  with  a  release  button,  firing  pin  and  spring 
and  a  safety  catch.  A  folding  sight,  adjustable  for  a  range 
of  33  yards,  was  used  for  aiming.  The  grenade  was  armed 
by  unscrewing  the  tail  and  inserting  the  booster  and  (uze, 
open  ends  facing  each  other.  The  fins  were  wrapped  around 
the  tail  and  the  cylindrical  part  of  grenade  was  inserted 
into  the  launcher  tuhe.  The  pressure  of  the  fins  against 
the  inside  of  ‘he  tube  served  ro  hold  the  grenade  in  position. 

According  to  instructions  furnished  with  the  weapon, 
the  firing  mechanism  was  cocked  first,  the  ensemble  wras 
placed  under  the  right  arm  (the  left  hand  supporting  the 
forward  part)  and  the  sight  adjusted  to  a  range  of  33  yards. 
The  weapon  was  then  fired  hy  depressing  the  release  button, 
thus  allowing  the  striker  to  go  forward.  When  the  weapon 
wras  discharged,  the  propelling  charge  drove  the  grenade 
towards  the  target,  while  a  portion  of  the  gases  blasted 
down  the  rear  of  the  projector  tuhe  thereby  offsetting  the 
recoil.  The  hack  blast  of  the  gases  resulted  in  a  jet  of 
flame  6  to  8  ft  long  at  the  rear,  which  made  it  extremely 
dangerous  for  anyone  to  stand  behind  the  firer. 

The  tube  was  discarded  after  firing. 


The  original  models  (Faustpatrone  30  and  30  kleiny  were 
very  much  feared  by  the  soldiers  assigned  to  use  them, 
but  the  improved  forms  (Panzerfaust  60  and  Panzerfaust 
100)  were  safe  to  handle.  The  model  60  weighed  only 
1314  lh  and  could  he  fired  standing,  kneeling  or  prone. 

It  had  as  much  flexibility  as  an  ordinary  rifle. 

The  hollow  charge  of  the  war  head  was  capable  of 
penetrating  IF  f  homogeneous  armor  plate  and  within  thtr 
firing  range  there  was  no  practical  variation  to  the  penetrat¬ 
ing  power. 

New  models  were  provided  with  heavier  protectors, 
carrying  larger  propelling  charge,  which  allowed  the  range 
to  be  increased  to  1  50  meters  (Refs  4  &  5) 

(See  also  44.5  mm  Recoilless  Grenade  Discharger,  under 

NoteT'smith  (Ref  5)  calls  Faustpatrone  the  •C-erman  Re- 
coilless  Grenade  Discharger", 

References:  ... 

1)  Anon,  Enemy  War  Materials  Inventory  Li«t  ,  SHAEF 
Office  of  AC  of  S,  G-4  (1945),  P  159 


2)  Anon,  Intelligence  Bulletin,  3,  No  7,  p  9(1945) 

3)  A.j.Dcre,  The  Ordnance  Sergeant,  Oct  1945,  pp  10-H 

4)  I..K. Simon,  German  Research  in  WW  II,  l.Wiley,  N  Y 
(1947),  p  18ft 

5)  Anon,  German  Explosive  Ordnance  ,  TM  9-1985-2,  (1953), 

PP  339-40 

6)  V.II.B.Smith,  Small  th.-  d'orld  ,  Military  Service 

l-uhl'-rbii  Co,  llar^shurg,  Pa  (1955),  p  522 

G.'  ■  gr-..  -ind  II  II. Bullock,  Museum  of  Picatinny  Arsenal, 
Dover,  S'  J  >rvate  communication  (1955). 

“Ferdinand*.  A  self-propeMed  mount  consisting  of  83  mm 
A,'T  gun  on  I’zKpfw  V!  (i>)  (See  under  Panzer )• 

Note;  its  improved  version  was  know*-  "ITefant'’. 

Ferro-Alloys  were  extensively  used  i.:  war  pln:.ts  and  for 
the  manufacti-*-  of  ammunition  and  wetpono.  One  of  the 
largest  manufacturer  ol  such  alleys  was  the  Badische 
Wolframerz  GmbH,  Sbllingen. 

Reference:  CIOS  Report  No  30-55  (1945). 

Ferrosltizium  (l-errosilicide  or  Ferrosilicon).  See  general 
section. 

Feuehllgkeltiprobe  (Moisture  Content  Test).See  general  sec¬ 
tion. 

Feuerlllie- (me  of  the  guided  missiles,  developed  and  used 
during  WYII.i  See  under  Guided  Missiles!. 

Fsuerloschmittel  CB  (Fire  Extinguischer  CB) .  Chlorobromo- 
methane  ,  CII2CIBr.  It  was  claimed  to  have  been  more 
successful  as  a  fire  extinguisher  than  carbon  tetrachloride 
because  it  was  heavier  and  less  toxic. 

Reference:  CIOS  Rept  25-18  (1945).  p  26. 

Feusrwaife  (Firearm)  •  See  under  Weapons. 

Feuerwerkerei,  Fsuerwerkerkunst  odar  F  ooarwerk  skorpar 

(Fireworks).  See  Pyrotechnics. 

Fichtonhorr  oder  Kolophonium  (Spruce  Resin,  Rosin  or 
Colophony).See  general  section. 

FILLER  OR  BURSTING  CHARGE  (Fiillung  oder  Fiillpulver) 
(Fp  oder  FP).  Foliowing  is  a  list  of  explosi  ,  used  for 
filling  projectiles.  These  explosives  are  designated  as 
Filler  No  1,  Filler  No  2  etc.  Some  of  them  have  prefixes 
such  as  Fp  02  which  means  TNT, or  Fp  50/50  which  mearx 
50/50  Amatol . 

Flllor  No  1  (Fp02) .  TNT  pressed  in  cardboard  or  metal 
containers;  was  used  for  loading  shells,  depth  charges, 
land  mines,  or  for  the  prepn  of  demolition  charges 
Filler  No  2  ( Grf  88).  PA  pressed  in  cardboard  or 
metal  containers;  was  used  in  shells,  land  mines,  depth 
and  demolition  charges 

Flllor  No  3  (  tip).  PETN  pressed;  was  used  as  the 
detonator  and  as  a  filler  for  grenades  and  small  shells 
such  as  20  to  50  mm 

Flllor  No  4  (Fp  02).  TNT  loose  in  paper  containers; 

'  was  used  in  grenades 

Flllor  No  $.  Granular  P  A  ;  was  used  as  a  bursting 
charge  in  stick  hand  grenade  24 

Filler  No  6.  TNT/Vox  -  95/5  in  blocks  in  cardboard 
containers 

Flllor  No  7  (Fp  02).  TNT  pressed;  was  used  for  loading 
shells,  auxiliary  boosters,  bombs  (heavier  than  50  lbs) 
and  chemical  ammunition 

Flllor  No  8  (Fp  02).  TNT,  cast;  wa»  used  for  loading 
HE  sheiis 

Filler  No  10.  Fp  02  +  Fp  5  +  Fp  10,  pressed;  was  used 


m  A!'  sheli:. 

Filler  II,  |'p  02  r  I'p  Hi  *  l'|'  IS  r  Ip  20,  pressed; 
was  used  in  Al‘  shells 

filler  No  15.  bp(>2  4  lpS  4  RDX/V«x  -  .n)/10,  pressed 
in  cardboard  containers;  was  used  in  Al*  shells 
Note;  hi  the  above  mixtures  I  p  02  nieans  pute  TN  I  • 

I  p  S,  |  p  id,  and  Fp  .'0  mean  TNT  plus  5,10  or  201  wax 
respectively.  In  Al*  shells,  the  filler  varied  with  the 
section  of  the  shell.  The  higher  wax-content  TNT  was  in 
the  nose  where  the  shock  of  innact  was  more  inrense, 
whereas,  the  hoostcr  surround  consisted  of  pure  TNT 
Filler  No  13  (Fp  60/40).  Ml  NO  10  and  TNT  601; 

,  corresponds  to  American  40/60  Amatol.  Its  fragment 
density  test  pave  3D  meters  vs  -it)  m  for  TNT.  It  was 
cast  loaded  in  01',  SAP  and  A/I'  homhs  and  shells. 
Filler  No  13o  (Fp  50/50’..  Same  as  50/50  American 
Amatol.  Its  fragment  density  was  35  m  vs  <10  m  for  TNI; 
ic  was  cast  loaded  in  CiP  homhs  and  land  mines  such 
as  Tcllermine 

Filler  No  13.113.  NII^NO  70,  TNT  20  and  Al  Ur"; 
was  used  for  filling  GP  homhs.  Another  mixture  con¬ 
sisted  of  Am  nitrate  74  and  TNT  261 
Filler  No  14  (Fp  02)  .  TNT  cast;  was  used  (or  filling 
vjP,  SAP,  Al’  and  A/I*  homhs. 

Note:  In  the  pressed  form  l’p  02  was  also  used  as  an  aux¬ 
iliary  booster  in  all  l|K  homhs  ovei  50  kg  and  as  a  burster 
in  chemical  ammunition 

FilTr  No  IS  TNT  90  and  Al  101;  was  used  in  tiie 
shells  nf  mountain  artillerv 

Fill?r,  fj°  16.  TNT  cast  in  an  aluminum  container  + 
IT.T.SY  ••ax  -  90/10  us  an  xploder;  used  in  some  shells 
and  as  a  core  in  submarine  mines 

Filler  No  17.  TNT/AI  powder  (90/10)  cast  +  PETN/ 
..ax  -90/1  0  as  an  exploder;  uses  not  specified 

Filler  No  17A.  Matrix  of  DNAns/Atr,  nitrate/ RDX  - 

54/32/14,  with  biscuit  of  Am  nitrate/Ca  nitrate/RDX/ 

PKTN/comhined  water  -  40/21/20/9/4 

Filler  No  18  (Fp  02/H5-80/20) .  TNT  80,  RDX  19  and 

Montan  wax  11;  was  used  in  some  shells 

Filler  No  19.  Am  nitrate  35,  TNT  55  and  Al  101;  was 

used  in  some  UK  shells  (mountain  artillery) 

Filler  No  2C  Am  nitrate  53.5,  EDD  45  and  Al  1.51; 
use  unknown 

Filler  Ho  21.  Am  nitrate  00  and  TNT  401  with  a  core 
cl  pressed  TNT  pellets 

Filler  No  1  .  TNT  35,  Am  nitrate  50  and  DNN  151; 
was  used  as  an  extender  for  TNT  in  some  ammunition. 
Filler  No  24.  Cast  I*  A  ;  was  used  as  a  bursting  charge 
in  some  shells,  as  a  standard  burster  and  as  a  sub¬ 
booster  in  gaines  when  M.F.  was  used  as  the  initiator. 
Filler- No  27.  FpG2  4  Fp  10  (pressed);  was  used  in 
AP  shells  and  SAP  bombs 

Filler  No  28.  TNT/Wax  -  90/10  +  PETN/Wax  -  90/10, 
pressed  in  blocks  in  aluminum  containers;  used  in  some 
UK  and  AP  shells 

Filler  No  29.  Kp  10  Layers  pressed  in  shell 

Fp  02  (cry  stall  ized)  *  *  *  * 

Fp  10/KCI  -70/30  *  ... 

Ip  10/KCI -50/50  "  *  •  ■  . 

Note:  Ref  3,  p  286 gives  for  Fp  29  the  following  composition: 
Fp  10  +  TNT  (crystallized)  +  TNT/wax/KCl- 63/7/30 
4-  TNT/wax/KCl -45/5/50  +  KC1,  pressed  in  blocks  in 

cardboard  containers. 

Filler  No  30.  Fp  02  4  Fp  5,  pressed  in  shells. 

More:  Same  as  under  Filler  No  12 


Filler  No  32.  PETN/wax-90/10!  Pressed  in  wax  paper; 

Filler  No  33,  PKTN/wax- 85/ 15[  were  used  in  A/T 

mines  and  as  standard 
sub-boosters  in  all 
kinds  of  anii'unition 

Ktller  No  34.  Ph.TN/ wax- 70/30  was  unrii  Iillcr  of 
special  shells 

Filler  No  36.  PKTN/wax-Ol/40;  was  -isce  <<i  filler  of 
special  shells 

Filter  No  37.  «*KTN/w*«->0/50;  . . rt  ..s  l»wr 

Fillet  No  36.  PV.TN/wax-35/65;  used  os  above 
Filler  No  ?,  Ph.TN'  91.5,  wax  8.51;  was  used  as  sub- 
booster  in  bomb  gaines,  in  80  mm  CM  shells  and  in 
some  50  mm  and  37  inn;  shells 

Filler  No  7.  PKTN/wax  -82/18;  was  used  in  37  mm 
AP11N  and  APMB  shells 

Filler  No  ?.  Ph.TN/ wax-  HT'H;  was  used  in  88  mm 
UK  shell 

Filler  No  ?.  PKTN/wax-M/h  >  21;  was  used  in  A/T 
Mk  1  50  mm  r.v,,  iu5  mm  111'.  How  as  a  detus  "-  r  surround 

in  UK  shells  (50  and  75  nun)  and  in  so .  !  nro  sad 

and  88  nm:  Al*  shells 

Filler  No  42.  Pcntol  (pressed);  was  used  in  liE  shells. 
Filler  No  43.  Plastic  explosive  consisting  of  PETN 
and  mineral  oil;  was  used  in  some  HE  shells 
Filler  No  45.  PKTN/RDX-50/50,plus  301  wax;  similar 
in  properties  to  PKTN/wax- 70/  30;  was  used  in  some 
special  projectiles  Another  mixture  contained  RDX 
50,  PKTN  35,  and  wax  151 

Filler  No  52 .  An  amatol-type  explosive  containing 
DN1)  50,  NH4N0  35,  and  RDX  151;  yellow  solid; 
could  be  cast;  explosive  properties  similar  to  those  of 
50/50  amatol;  toxic  (due  to  the  presence  of  DNB).  Was 
used  in  50  kg  CP  and  SAP  bombs.  (Ref  1,  p  133) 
Filler  No  52o  .  An  amarol-type  explosive  containing 
tech  C.a  nitrate  30,  Nll^NO  55,  RDX  151;  was  less 
powerful  and  brisant  than  50/50  Amatol  but  of  about 
the  same  sensitivity.  Was  used  as  a  biscuit  filling  in 
the  nose  of  parachute  and  robot  bombs,  with  a  surround 
of  Filler  No  52a 

Recognition  Handbook  (Ref  3,  p  286)  gives  the  following 
compositions  for  Fillers  No  52  and  52A: 

Filler  No  52.  Matrix  DNB/Am  nitrate/RDX  -  47/33/15, 
with  a  biscuit  of  Am  nitrate  /Ca  nitrate/RDX/PETN/ 
Combined  water  -  46/21/20/9/4 

Filler  No  52A.  Matrix  DNB/Am  nitrate/RDX  -  50/35/15, 
with  a  biscuit  of  Am  nitratc/Ca  nitrate/RDX/PETN/ 
Combined  water  -  46/21/20/9/4 

Filler  No  52A.  Matrix  DNB/Am  nitrate/RDX  -  53/30/17, 
with  a  biscuit  of  Ant  nitrate/Ca  nitrate/RDX/PETN/ 
Combined  water  -  46/21/20/9/4 

Filler  No  56  or  Donarlt.  Am  nitrate  67-80,  TNT  12-25, 
NG  3.8,  collodion  cotton  0.2  and  vegetable  meal  41. 
It  was  a  yellow,  semi-plastic  substance  possessing 
nearly  the  same  explosive  properties  as  80/20  amatol, 
except  that  it  was  slightly  more  sensitive  to  impact 
and  riflebullertests.lt  was  used  for  filling  some  hand 
grenades  (Ref  1,  p  90) 

Note;  Ref  3.  P  287  gives  the  following  composition  fur 
Filler  No  56.  Am  nitrate  80,  TNT  12,  NG  4andrye  flour 41 
Filler  No  57  or  Abonochit  2.  Am  nitrate  64,  K  or  Na 
nitrate  3,  TNX  13,  collodion  cotton  1,  and  Na  chlorate 
19%i  was  used  in  some  grenades 
Note:  Ref  3,  p  287  gives  the  following  composition  for 
Fillar  No  57.  Am  nitrate/alkali  nitrate/TNT  /alkali  chloride/ 
collodion  cotton/charcoal  -  64/3/14/17/1/1,  This  composition 
was  called  Monochl* 

Fillar  No  7.  RDX  8,  tech  Ca  nitrate  5,  Am  nitrate  55, 
EDD  30  and  wax  21;  white  substance;  used  in  some 
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ammunition  (cast  In.nlol).  Its  explosive  properties  were 
comparable  to  50,  50  Amatol  (Kel  I,  p  151) 

Filler  No  60.  "rrsse.l  TNCIH;  was  used  as  a  shell  filler 
Fili>  No  61.  (  ,■  vVt;!1;  was  used  is  above 

'  tile*  No  A4.  I  :.>s!-ii..i,leil  mixture  of  TNC.lt  (,()  and  Am 
uiuute  .|U%;  white  to  rrowitish  color,  m  p  81-82°,  par¬ 
tially  sol  in  w,  sol  I.,  ale  and  acetone;  explosive  prop- 
errii  ■-  were  similar  to  .io/(>0  Amatol;  hygroscopic  and 
•t.  'i.... o  i  very  toxic;  was  used  as  a  shell  filler  (Kel 
•  •  P  tin 

Filler  No  66.  !>liTN/wax  -  50/50 

Filler  No  70.  Pressed  TNI!;  was  used  in  some  primers 
Filler  No  83.  1-1)1)  in  mixtures  with  some  HE,  to  permit 
cast  loading 

Filler  No  84.  EDI)  55  and  Am  nitraic  45%,  was  used 
in  some  shells 

Filler  Nc  86.  KDD/RDX/Vax  -  16/18/36,  p-cssed  it. 
blocks  wrapped  in  wax  paper  and  place  i  in  an  uluminura 
container 

Filler  No  ?  (Fp  30/70).  TNT  30  and  Am  nitrate  70%; 
was-  used  in  some  A/P  l>omhs 

FiiLr  No  ?  (Fp  5/V5).  T.VI  5  and  Am  nitrate  95*7;  use 
:',s  not  known 

Filler  No  88  (Fp  40/60),  N1I4N03  60  and  TNT  40r.  ; 

was  used  in  some  shells  grenades  and  radio-guided 
bond's 

Filler  No  89.  General  name  of  cast  mixtures  based  on 

IU>X 

Filler  No  90.  General  name  of  pressed  mixtures  based 
on  RDX 

Filler  No  91-H5.  HDX  95  and  Montan  wax  5*1;  was  used 
ih  suh-buosters  and  boosters 

Fillet  No  92-HIO.  RDX  90  and  Montan  wax  10%;  was 
used  in  boosters 

Filler  No  ?  (H  10.3).  RDX  89.7  and  Montan  wax  10.3%; 
was  used  in  75  mm  AP  shells 

Filler  No  ?  (H  3).  RDX  97  and  Montan  wax  3*1;  was 
used  in  boosters  for  tropical  countries ,  CO  replace 
PKTN/wax  mixtures 

FKIor  No  95  (H/FP  02).  RDX  60  and  TNT  40%;  was 
used  in  some  shells  (press-loaded) 

Filler  No  101  (Fp  15).  TNT/wax- 85/15%;  was  used 
in  AP  bombs.  (Ref  2  gives  for  Filler  101.  TNT  92  and 
Montan  wax  8%) 

Filler  No  102.  Am  niiratc  60,  TNT  40%  and  some  wax; 
uses  not  indicated 

Filler  No  104.  RDX;  uses  not  indicated 

Filler  No  105  (Triolen  105).  RDX  15,  TNT  70  ,  and 
A1  (powder)  15%;  was  used  cast-loaded  in  GP  bombs 
and  torpedoes. \nother  mixture  contained  TNT  74,  naptha- 
lenc  14  and  At  12% 

Filler  No  106  (Trial on  106).  RDX  25,  TNT  50  and  A1 
25%;  was  used  in  some  bombs 

Pillar  No  107  (Triolen  107).  RDX  20, TNT  50  and  Al  30%; 
was  used  in  underwater  ammunition 

Filler  No  108  (?)  (Trltolltql).  RDX  20,  TNT  60  and 
Al  20;  was  used  in  underwater  ammunition 
Filler  No  109  (Triolen  109).  RDX  70,  Al  25  and  Montan 
wax  5%;  was  used,compressed  in  pellets, as  a  biscuit 
filling  with  NGu  in  the  nose  and  as  a  surround  for 
Filler  No  106  (Trials  106)  in  the  500  kg  GP,  1800  kg  AP 
bombs  and  in  some  pilotless  aircraft  missiles, 

Note:  NGu  was  used  as  protection  for  Filler  No  109,  which 
alone  is  oven  more  sensitive  than  straight  RDX. 

Filler  No  110.  Am  nitrate  90,  Al  2.5,  napthalene  5  and 
wood  meal  2.5%;  light  gray  in  color; required  a  secondary 
1IE  primer  to  detonate;  was  used,  press-losded  in  con¬ 
crete  and  in  A/P  bombs 


Filler  No  111.  Am  nitrate  90,  carbon  6  and  mineral 
matter  4%;  was  used  press-loaded  in  some  bombs. 
Note:  Ref  3.  p  288  gives  for  Flll.r  No  1 11  Am  nitrate  96 
and  carbon  A9l 

Filler  No  112.  Am  nitrate  80  and  TNT  20%;  was  used 
in  some  bombs 

Filler  No  113.  Am  nitrnte/TNT/Al  powder  -  70/20/10; 
uses  not  indicated. 

Abbreviations:  Al  Aluminum;  ale  alcohol;  Am  Ammonium; 
AP  Armor-pi  etc  in  g;  A/P  Antipersonnel;  A/T  Antitank; 
CM  Chemical  mortar;  DNN  Dinitronaphthalene;  EDD  Ethyl- 
endiamine  dinitrate;  GP  General  purpose;  H  Hexogen  (RDX); 
HE  High-explosive;  HoC  Hollow  (shaped)  charge;  How 
Howitzer;  L  A,  Lead  azide,  L  St  Lead  styphnate;  MB  Mono¬ 
block;  M  F  Mercuric  fulminate;  Mk  Mark;  NGu  Nitroguanidine, 
P  A  Pictic  acid;  PEYN  Pcntacrythritol  tetrantrate;  RN 
Round  nose;  RDX  Cyclonite  or  Hexogen;  SAP  Semi  armor- 
piercing;  sol  soluble;  tech  technical;  TM  Trench  mortar; 
TNB  Trinitrobenzene;  TNCB  Trinitrochlorobenzene;  TNT 
Trinitrotoluene;  TNX  Trinitroxylene;  w  water 
Uti-.'.-nces: 

1)  Ai'.tfd  and  Enemy  Explosives,  Aberdeen  Proving  Ground, 
MaryUnJ  (1946),  pp  75,  79.  82,  86,  88,  97,  112,  113,  118, 
120,  122,  124,  129,  133,  134,  137,  139.  141,  142  and  147 

2)  US  Department  of  the  Army  Technical  Manual  TM  9- 
1985-3  (1953),  pp  536-7 

3)  Anon,  Recognition  Handbook  for  German  Ammunition, 
Supreme  Headquarters  Allied  Expeditionary  Force  (1945), 

pp  286-8. 


Fillers  Used  In  Antleoncreto  and  Armor-Piercing  Shells. 

In  order  to  make  the  explosives 
such  as  TNT  safe  for  use  in  armor 
-piercing  and  anticoncrete  shells, 
sections  of  TNT  close  to  the 
nose  were  made  less  sensitive 
to  shock  by  incorporating  some 
wax  and  K  chloride. 

A  good  example  of  cilia  ryp* 
of  filling  was  the  one  in  210  mm 
Anticoncrcte  Shell  (21  cm  GrBe). 
Its  filler  consisted  of  ten  pressed 
pellets  placed  in  cardboard  con¬ 
tainer  and  held  in  position  by 
a  cement  lining.  The  forward  three 
sections  6,  7  and  8  were  intended 
to  provide  protective  layers, 
practically  insensitive  to  shuck 
whereas  the  layers  close  to  the 
base  were  nearly  or  just  as  sensitive 
as  straight  TNT.  The  enclosed 
list  gives  the  compositions  and 
weights  of  charges  shown  on  the 
the  enclosed  drawing. 


No  1  4  lb,  2  oz  of  TNT/Wax  -  94/6 

No  la  8  02  of  Straight  TNT 

No  2  41b,  54  02  of  TNT/ Wax  -  90/ 10 

No  2a  1  lb,  y/j  02  of  Straight  TNT 

No  3  5  lb,  5'/j  02  of  TNT/Wax  -  90/ 10 

No  4  5  1b,  4'/,  02  of  TNT/ Wax -91/9 

No  5  4  lb,  2  02  of  TNT/  Wax  -  91/9 

No  6  6  02  of  TNT/ Wax/K chloride-60.5 /5.4/  34.1 

No  7  5  02  of  TNT/Wax/K chloride-44.1/5.6/50.3 

No  8  6  02  of  K  chloride 

Total  weight  of  fillet  was  25  lb  854  02 

Reference:  E.F.nglesburg,  The  Ordnance  Sergeant, 

May  1944,  p  320. 
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Fifing  Of  Ignitor  Competition  J21.  One  of  the  mixtures 
used  during  IVI;  silicon  25,  Pb  chromate  50,  and  K  chlor¬ 
ate  25ri(  I’ll  Kept  95 ,(>13  (1947),  Section  U  ]. 

Flommbombo,  An  incendiary  homh  containing  an  oil  mixture 
and  a  IIK  bursting  charge.  The  following  types  are  described 
in  TM  ‘>1985-2  (1953),  pp  52-54: 

a)  Flam  ('.  250  A  (11  or  (!)  contained  50  kg  of  oil  in¬ 
cendiary  mixture  und  TNT  bursting  charge  <p  52) 

b)  Flam  KC  250;  same  filling  ns  above  (p  53) 

c)  Flam  C  500  contained  the  incendiary  oil  consisting 
of  70"!  petroleum  and  10^  TNT,  with  TNT  bui-sting 
charge  (p  54). 

(See  also  Incendiary  Bombs,  llrundbnmben  and  Spreng- 
bomben).  (Illustrations  are  given  under  Bombe), 


Flontchgotchott  (Flange  Projectile),  called  also  "Squeeze 
bore*,  or  *Littlejohn*was  o  subcaliber  projectile  provided 
with  a  flange  and  three  hollow  studs  as  shown  on  Fin. 
ure  and  described  in  the  TM  9-1985-3,  p  360- 

It  was  fired  from  a  cylindrical  rifled  barrel  to  which 
a  smooth-bored,  tapeted  muzzle  extention  was  attached. 

Tne  principal  advantage  of  the  "flange”  projectile  in 
comparison  to  the  other  subcaliber  projectiles  was  that 


it  had  no  parts  to  be  discarded,  because  tie  hollow  stud 
and  the  flange  were  easily  depressed  when  the  ;ioi~  •>'«• 


passed  from  the  rifled  section  of  the  gun  to  ,!.<■  •••'•«lUr 
caliber  smooth  bore  extension. 


(Compare  with  Arrowhead  Projectile,  Arrow  or  Needle 
Projectile,  Disintegrating  Band  Projectile,  Hochling  Pro¬ 
jectile,  Sabot  Projectile  and  lr.oertu  Bore  Projectile) 


Flammability  Test  (Fntzundlichkeitcprobe) .  A  special 
apparatus  called  "Flammenpendel"  and  its  application  to 
testing  of  various  explosives  and  pyrotechnic  compositions 
was  described  by  F.l.enzc  S  S  27,  360-69  (1932). 


Flammenautlosehendxusatz  (Flame  Extinguishing  Ad¬ 
dition  or  Flame  Reductant  ).  See  Flash  Reducing  Com¬ 
pounds  in  the  general  section  . 


Flare  (Leuchtkugel  oder  Fackel).  A  German  flare 
usually  consisted  of  a  cylindrical  container  housing  an 
illuminating  element.  (ipon  being  ignited  by  a  pull  friction 
igniter  or  a  time  fuze  the  flare  burned  vigorously  producing 
intense  light  and  heat.  7 he  illuminating  clement  consisted 
either  of  a  single  or  a  multiple  candle  unit  which  varied  in 
intensity  of  illumination  and  color.  Flares  were  made  with 
or  without  parachutes. 

A  brief  description  of  the  following  flares  is  given  in 

TM  9-1985-2  (1953),  pp  65-81; 

1)  LC  10  (l.euchtcylindrisch  10)  consisted  of  an  aluminum 
cylinder,  a  single  candle  in  a  cardboard  liner,  an  ”89" 
clockwork  fuze  and  a  parachute  located  in  the  tail 
end.  The  flare  was  dropped  from  a  plane  and  at  a  prede¬ 
termined  time  the  fuze  fired  and  ejected  the  candle 
and  its  parachute  from  the  Nody,  Simultaneously  the 
candle  was  ignited  (p  65) 

2)  FB  50,  Single  Candle  Parachute  Flare  (p  66) 

3)  LC  50F  Ausf  C  Parachute  Flare  consisted  of  an 
aluminum  cylindrical  body  with  dome-shaped  nose 
attached  by  means  of  brass  screws.  On  releasing  the 
flare,  the  pyrotechnic  delay  (inside  the  fuze)  was 
ignited.  This  fired  the  quickmatch,  which  in  turn  burned 
through  the  flash  tube  and  ignited  the  black  powder 
charge  in  the  tail.  The  pressure  of  the  gases  developed 
by  the  deflagrating  black  powder,  caused  all  four  flare 
randies  and  the  parachute  to  be  expelled  through  the 
nose,  after  shearing  the  holding  screws.  Simultaneously, 
the  candles  were  ignited  through  perforations  in  the 
ejector  plate.  The  composition  of  the  candle  was  Ba 
nitrate  75.8  ,A!  16.5  and  S  7.797.  The  burning  time  was 
slightly  over  5  min  and  the  candlcpower  216,000  (p  68) 

4)  LC  50F  Ausf  E,  Single  Candle  Parachute  Flare 
(p  68-9) 

5)  LC  50F  Ausf  G,  Single  Candle  Parachute  Flare 
(pp  69-70) 

6)  Mark  C  50  F/A  Parachute  Flare  consisted  of  a 
cylindrical  aluminum  housing  containing  a  parachute, 
fuze,  quickmatch,  single  candle  unit,  flash  tube,  priming 
composition  and  ejection  disk.  When  the  flare  was 
released,  the  aerial  burst  fuze  started  to  function. 
The  flash  ignited  the  quickmatch  and  the  flame  was 
transmitted  through  the  flash  tube  to  the  tail  end  to 
ignite  the  ejection  disk  of  black  powder.  The  pressure 
of  the  gases  developed  by  the  burning  powder  expelled 
the  parachute  and  the  candle  through  the  nose.  Simulta¬ 
neously  the  primer  composition  and  the  candle  were 
ignited  (pp  70-1) 

7)  Mark  50 Koxkods Target  Indicating  Flare  consisted 
of  a  sheet  metal  cylindrical  container  7.7*  diam  and 
41.0*  long  containing  62  flares  (in  three  layers  separated 
by  perforated  cardboard  partitions),  an  expelling  charge 
of  black  powder,  smokeless  propellant  ignition  disks 
and  an  igniter  (fuze)  assembly.  A  heavy  concrete  nose 
was  provided  to  make  the  missile  fall  with  the  nose 
downwards,  when  telessed  from  s  plane.  As  the  missile 
fell,  the  expelling  charge  was  ignited  thus  ejecting 
the  flares  (candles).  At  the  same  time  the  propellent 


Gcr  SI 


ipi-ttiun  dbi-vs  i,.o:,<-,f  oath  I'lintlle,  K.oni|'usition  of 
i-a'.dlsS  is  livti,  un  1<  r  Pyrotechnics  See  also  IUOS 
lU'r'  1213  i  l'M(i),  p  |  j 

H)  Sir  file  Candle  Parachute  Flare  with  Pull  Igniter 
was  similar  in  construction  to  the  Mark  C.50F/A  flare. 

The  principal  difference  was  riot  the  candle  wus  re¬ 
verse  I  ami  ignited  li\  pall  (friction)  igniters  instead 
by  a  black  powder  charge.  After  the  flare  wan  released 
Pb'C  >ho  aircraft,  the  fuze  (Through  the  flash  tube) 
ignited  tb.  ejection  charge  of  black  powder  and  the 

pressure  of  the  gases  ejected  the  parachute  and  the 

cVnd’-  through  the  nVce  At  -.be  same  time  the  parachute 
pulled  the  cords  ot  the  igniters,  which  were  provided 

with  delay  elements  of  39a  sec.  The  candle  was  then 

ignited  and  burned  for  5  minutes  (pp  73-5) 

9)  Single  Candle  Unit  Parachute  Flare  (Shite)  consisted 
of  a  cylindrical  aluminum  body  which  was  attached 
to  a  parachute  by  means  of  a  cable.  Fight  shroud  lines 
terminated  in  a  loop  which  was  in  turn  attached  to  the 
pul!  cord  of  the  igniter.  On  releasing  the  flato,  the 
parachute  exerted  a  pull  on  the  igniter  "31"  firing  cord 
thus  releasing  the  striker  spring.  Then  the  striker  hit 
the  percussion  cap  igniting  the  black  powder  primer 
and  the  candle  (pp  74-5) 

10)  Single  Candle  Parachute  Flares;  J  (White)  and 
It  (Red)  (pp  75-7) 

!l)Mark  S  Flares,  Types  1  and  2  consisted  of  a  cylindrical 
buoyancy  chamber  which  contained  two  candles.  To 
these  were  attached  a  fuze,  a  static  cord  and  a  pull 
igniter.  The  static  cord  functioned  either  the  arming 
device  of  the  fuze  or  the  pull  igniter.  Then  the  device 
was  released  (from  a  container)  over  the  water  it  went 
under  the  surface  and  then  came  up.  It  floated  with  the 
head  of  the  flare  just  clear  of  the  water.  Then  the 
1st  candle  was  about  %  burned  out,  a  piece  of  safety 
fuse  running  to  the  2nd  candle  was  ignited  and,  after 
a  short  delay,  the  2nd  candle  started  to  burn.  Each 
candle  burned  for  about  2}'t  min  (p  77-8) 

12)  Smoke  Flares:  Orange  160  and  Orange  80  were 
used  as  T.i.-.d  drift  indicators  (pp  79-80) 

13)  Smoke  Signal  Flare,  used  as  navigation  aids  by 
pilots  (p  80) 

14)  Smoke  Sigral  Flare  ARDR  was  used  for  the  same 
purpose  as  above  (p  80) 

15)  Distress  Signal  Torch  consisted  of  a  narrow  sheet 
aluminum  cylinder  containing  three  pressed  charges 
of  flare  compositions  which  burned  respectively  red, 
white  and  red.  The  compositions  wre  ignited  by  a 
pull  igniter  (p  81) 

16)  Ground  Flare,  Bodenleuehte  (P)  F|56  217  is  briefly 
described  in  BIOS  Final  Report  1233  (1946),  p  2  and 
the  composition  of  the  flare  is  given  under  Pyrotechnics. 

In  addition  to  flares  dropped  from  planes,  there  were 
some  flares  fired  from  guns,  e  g  the  Flare  Projectile 
for  the  203  mm  Railway  Gun  (2G.3  cm  Leuchtgronoto) 
described  in  TM  9;1985-3  (1953),  pp  519-20.  The  shell 
was  conventional  in  design  except  that  it  had  on  ad¬ 
ditional  bourrelet  machined  near  the  middle  of  the  shell 
body.  The  weight  of  the  shell  was  22614  lb,  that  of  the 
flare  candle  unit  and  parachute  assembly  47  lb,  and  of 
the  expelling  charge  (black  powder)  95  lb.  The  flare  and 
parachute  were  expelled  through  the  base  of  the  shell. 

Flash  Reduction  in  Propellants  (Mundungsfeuervermindung 
oder  Mundungsfeuerdampfung).  In  order  to  reduce  the  flash 
produced  on  combustion  of  propellants,  the  Germans  for 
many  years  used  the  salts  of  potassium,  such  as  K  sulfate 
K  nitrate,  or  K  oxalate.  The  investigation  conducted  before 
WWO  has  shown  that  of  the  inorganic  compounds  the  best 
flash  reducers  are  the  alkali  salts  and  that  flashieaaness 
is  improved  on  going  up  the  series  in  the  Periodic  System. 
‘(Cs  is  better  than  Rb  and  Rb  is  better  than  K). 

The  inorganic  flash  reducers  (such  as  K  sulfate)  were 
usually  loaded  in  small  bags  separately  from  the  propellant. 


and  placed  between  the  projectile  and  the  propellant.  These 
anti-flash  hags,  called  in  German  "Vorlage",  consisted 
ol  two  perforated  discs  of  artificial  silk  or  cotton  cloth 
sewed  together  in  the  form  of  ’doughnuts"  and  filled  with 
coarsely  pulverized  K  sulfate.  (Ref  1,  p  324). 

Another  flash  reducer  cr  asisted  of  a  large  hag  with 
oxalic  acid  and  a  small  hng  with  potassium  oxalate. 

With  the  incorporation  during  5TB  of  nitroguanidine 
(.NGu)  in  some  propellants  (see  GuJolpulver),  it  was  found 
that  NGu  alone  gave  sufficient  flashlessness  without  in¬ 
corporating  any  ol  the  usual  flash  reducing  agents.  In 
propellants  which  did  not  contain  NGu,  flashlessness 
could  be  successfully  achieved  by  using  a  small  bag  with 
NGu  and  a  small  bag  with  K  nitrate. 

It  should  be  noted  that  the  use  of  inert  (non-explosive 
and  non-combustible)  flash  reducers  such  as  K  sulfate, 
nitrate,  or  oxalate,  oxalic  acid  etc,  is  always  bound  to 
decrease  the  ballistic  potential  of  the  propellant  and  their 
use  in  large  amounts  should  be  avoided.  This  does  not 
apply  to  NGu  because  this  compound  is  not  inert  but  is 
an  explosive.  Fot  this  reason,  much  larger  amounts  of 
NGu  may  be  used,  either  directly  incorporated  in  a  powder, 
or  used  in  a  separate  bag. 

The  following  German  flash  reductants  were  examined  at 
Picatinny  Arsenal  (Ref  3)  during  VW  I; 

a)  Potassium  chloride;  was  used  in  76.2  mm  AP  weapons 
h)  Potassium  sulfate;  was  used  in  7.92  Ball,  20  mn, 
AP1IV,  20  mm  Inc,  20  mm  ||K  Mauser,  20  mm  Solothurn, 
37  mm  APIIV,  37  mm  APIIV,  37  mm  APMB,  ?7  mm  HI-.. 
50  mm  HE,  75  mm  AP,  75  aim  HU  and  100  :n..i  K18 
weapons 

c)  Sodium  bicJibonsie;  was  used  in  some  88  mm  AP 
guns 

d)  Sodium  sulfate:  was  used  in  some  75  mm  HE  guns. 
According  to  Ref  4  the  following  compounds  were  ex¬ 
amined  at  the  Diineberg  Fabrik  Dynamit  A-G  as  possible 
flash  reducers  (Flammsndompfer): 

Aminoguanidine  bicarbonate  Am  acetate,  Am  phosphate, 
Am  sulfate,  apatite,  asbestos,  Ba  sulfate,  boron  nitride, 
cerium  oxide,  cryolite,  dicyandiamide,  dimethyl  oxamide, 
dimethyl  urea,  disodium  phosphate,  mercurous  nitrate, 
methylene  urea,  K  bicarbonate,  K  chloride,  K  iodide, 

K  metaphosphate,  K  perchlorate,  K  phosphate,  K  silico 
-fluoride,  K  urea  oxalate,  sodium  ammonium  sulfate, 
sulfur,  zinc  sulfate  and  Zr  oxide. 

It  was  claimed  that  methylene  urea  reduced  the  fUsh 
to  a  far  greater  extent  than  any  of  the  organic  compounds 
used.  It  was  also  stated  that  cerium  salts  were  much  more 
effective  than  any  other  metallic  salts  investigated  (Ref  5). 
Abbreviations:  AP  Atmor-pietcing;  HE  liigh-explosive; 
HV  Hyper  velocity;  MB  Monoblock;  Inc  Incendiaty. 

References: 

1)  Davis  (1943),  P  324  2)  O.W.Stickland  et  '.I,  General 
Summary  of  Explosives  Plants,  PB  Rept  925  (1945),  Appen¬ 
dix  8  3)  Picatinny  Arsenal  Tech  Rept  1555  (1945),  p  31 

4)  A.A.Swanson  &  D.D.Sager,  CIOS  Rept  2‘V'24  (1946),  p  6 

5)  CIOS  29-24  (1946),  p  6. 

Flash  Reduction  in  Projectiles,  Then  it  wet  required  by 
the  German  High  Command  to  have  an  AA  (Fltk)  projectile 
whose  explosive  flash  is  practically  invisible  in  the  nighc 
sky,  the  Kriimmel  Fabrik  A  -G  satisfied  the  requirement 
in  the  following  manner: 

The  high  explosive  filling  was  completely  surrounded 
with  a  5  «  6  mm  thick  layer  (sheath)  of  chlorine  atom  con¬ 
taining  material  such  as  tetrachloro-  or  bexschloronsphth*- 
iene  or  Am  chloride. 

Reference:  PB  Rept  925  (1945),  Appendix  7. 
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FlOchtlgl  '!  (Volatility).  The  determination  of  •'olatillty 
of  expios: i»  j  i  .  .i-srribei'  i-  the  anulytirnl  section. 

Flootl-e  end  Fti-oriaos.  See  gen- -  1  ...on.  The  methods 

of  w.  it'dacture.  ( Mctieed  ..i  the  lCi  !•  arhenindustiie 
plants  at  Lev.  t.. j-.cii  .,n»l  Opp.<n.  it  bticfly  describe’! 
in  BIOS  linal  Kept  ISOS  (1 95  1  ). 

Flussige  Tri  (Liquid  TNT).  See  Drip  Oil  in  the  general 
section  and  ,  topfol  in  the  hook  by  Stettbacher,  Schiess- 
•nnd  Sprengstolte  ( 1 933 ).  p  240. 

Hussigeluftiprongstoffe  (l.i’”iid  Ait  Explosives,  Oxyliquit). 
See  general  section. 

f  »5  .-«iid  (Smoke-Screen  Agent>.See  Nebels  lor... 

Frihn  Gor’dt,  F^hn  73  .  See  R'Z  73  Fohn  and  also 
-V  '  :  ••5-2  (!953l,  235. 

ForHii  (I'ceiditc).  According  to  Naoum,  Nitroglycerin, 
Ualtitr  ite  ''lv28),  pp  407,  411, Foerdites  were  permissible 
gclatin-dyp.ttn'.tes  manufd  after  WW I.  Their  composition  is 
given  in'I'able  16. 


Table  16 


.  . 

Designation  1 

Ford  it  ? 

Fordit  i 

Fbrdit  4 

Am  nitrate 

41.0 

37.0 

38.0 

\'G  (nitroglycerin) 

23.0 

25.5 

21.0 

Coliod  cotton 

1.0 

1.5 

1.0 

MNT  (mononitrotoluene) 

3.5 

5.0 

5.0 

Glycerin 

8.7 

3.0 

3.0 

Cereal  or  potuto  flour 

“  ■ 

12.0 

K  chloride 

22.0 

24.0 

19.0 

Am  oxalate 

- 

- 

1.0 

Bolus  (chinn  clay) 

0.1 

. 

- 

Dextrin 

0.7 

4.0 

-  ' 

Oxygen  Balance,  % 

Trauzl  Test  value,  cc 

- 

-19.5 

220 

Formlt  (Formite).  One  of  the  Ersatzsprengstoffe  de¬ 
veloped  during  W|  by  an  explosive  group  under  the  direc¬ 
tion  oi  Dr  Hans  Walter.  It  was  obtained  by  heating  a 
mixture  of  30%  commercial  formaldehyde  and  NH4NOs 
(in  the  ratio  6  mols  HCHO  to  8  mols  NH4N03)  under  reflux 
for  about  1  hour,  followed  by  vacuum  distillation  to  remove 
the  water  and  unreacted  <  formaldehyde.  The  tesidue  *■* 
n  faintly  yellow  composition  which  consisted  of  MAN-Salz 
25  to  30,  TRI-Salz  1  to  3  and  Am  nitrate  67  to  74%.  ha 
calorific  value  was  900  keal/kg  and  volume  of  gases  pro¬ 
duced  on  explosion  1050  1/kg  (calculated  at  0°  and  760  mm 
llg).  When  about  15%  of  RDX  or  PETN  was  incorporated, 
the  velocity  of  detonation  was  increased  appreciably  and 
the  brtsance  was  increased  to  that  of  TNT,  while  the  volume 
of  gases  evolved  on  explosion  was  higher  than  tor  TNT. 
This  explosive  could  be  cast-loaded  (setting  point  about 
90°  1  in  projectiles  but  un  fortunately  it  exuded  at  60-70? 
It  was  fairly  stable  to  heat  provided  no  iron  impurities 
were  present. 

References: 

1)  H. Walter  et  al,  German  Developments  in  High  Explosives, 
PB  Rept  No  78,271  (1947),  p  4;  2)  A.LeRoux,  Mtm  Poud, 
34,  132  (1952). 


Four-Cortrldga  Test,  designed  to  determine  the  ability 
of  mining  explouives  to  transmit  detonation,  called  in 
German  Detonatlonsfohlgket  Probe,  was  conducted  as 
folio  ws: 

hour  cartridges ,  35  mm  in  diameter,  were  laid  end  to 
end  on  a  bed  of  snnJ  und  one  side  of  the  train  was  detonated 
by  a  No  3  blasting  cap.  It  was  required  that  all  four 
cartridge*  be  detonated  completely. 

Reference:  BIOS  Final  Rept  1266(1947),  p  2. 

Fp  (Pullpulver)  Any  explosive  used  for  filling  shells, 
bombs,  etc. 

Fp  60/40  (Fiillpulver  60/40  Amatol  containing  TNT  60  and 
Am  nitrate  40%  - 

Fp  02  (Fiillpulver  02).  Explosive,  pattern  1902  (TNT) 

Fp  8R  (Fiillpulver  88).  Explosive,  pattern  1888  (P  A  ). 

Fragment  Density  Test,  Fragment  Concentration  Test  or 
Density  of  Splinters  Test  (Splitterdicliteprobe).  A  series  of 
investigations  were  conducted  during  WW11  by  'be  German 
Ordnance  Dept  (Waffenamt),  under  the  direction  of  Dr  G. 
Roinei  in  order  to  determine  the  relation  between  effective 
fragment  (splinter)  weight,  fragment  velocity,  fragment 
number  and  fragment  range  (distance  of  travel)  and  the 
weight  and  type  of  the  explosive  material,  as  well  as  the 
type  and  thickness  of  steel  used  in  ammunition.  These  tests 
were  conducted  with  a  view  to  designing  the  most  effective 
ammunition.  One  of  the  tests  used  for  this  purpose  was  the 
fragment  density  test  (density  of  fragment  test),  which  was 
conducted  in  the  following  manner: 

A  shell  containing  an  explosive  to  be  tested  was  det¬ 
onated  while  sutrounded  with  wooden  boards  2  cm  thick. 
The  number  of  fragments  per  square  meter  piercing  the 
boards  was  counted  and  the  average  distance  at  which 
there  would  be  one  fragment  per  sq  m  was  calculated 
from  a  specially  constructed  curve.  In  order  to  obtain 
reliable  results  it  was  necessary  to  detonate  at  least 
10  shells. 

Following  are  some  values  for  the  average  distance 
to  obtain  one  penetration  per  square  meter  using  a  105  mm 
shell; 

TNT  39-40  m,  40/60  -  Amatol  38-39  m,  50/50  -  Amatol 
35  m,  60/40  -  Amatol  34  m,  50/50  -  TNT/NaCi  26  m  and 
40/60  -  TNT/NaCl  23  m. 

Note:  As  this  method  was  expensive  and  time  consuming, 
the  Krlimmel  Factory  of  Dynamit  A  -G  proposed  loading 
an  iron  tube  with  an  explosive  to  be  tested  and  to  detonate 
it  on  lead.  No  details  of  the  last  method  were  given. 
References: 

1 )  O.W.Stickland  et  al,  General  Summary  of  Explosive  Plants, 
PB  Rept  No  925  (1945),  Appendix  7  2)  G.RUmer,  PBL  Rept 
85  160  (1946)  and  private  communication  Dec  12,  1953. 

Friction  Type  Igniter  (brennziinder).  See  under  Igniter. 

Friodler  of  Halberstadt  in  1893  patented  an  incendiary 
composition  which  burst  into  flame  on  contact  with  water 
It  consisted  of  metallic  sodium  or  potassium  incorporated 
in  a  mass  of  crude  rubber.  The  mixture  was  loaded  in  thin 
walled  projectiles  which  being  lighter  than  water  floated 
on  its  surface  [  Daniel, Dictionnaire  (1902),  p  310  1. 

Frltsche  Zundschmir  (Fritache's  Fuse).  A  core  consisting  of 
a  pressed  mixture  of  K  nil  rate  63,  atderwood  charcoal, 
(Erlenholzkohle)  13,  and  pulverized  sulfur  24%  enclosed 
in  a  fabric  tube.  It  Was  slow-burning.  [A.Stettbacher, 
Spreng-  und  Schieastoffe,  Zurich  (1948),  p  107]. 
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F-Stoll  (  Itt.mium  Tctr.ichloriJe).  See  general  section;  was 
IISCi)  IS  ,|  Muokr-prndui'ing  age'll . 

Fuel  Oil  Igniters  (luc:xl  Igniters)  were  sticks  of  w,»l 
■I"  x  IS"  x  l  lli"  Much  were  (lipped,  first  in  acetone- 
cel  Into  ill  sul  in  ion  and  then  in  the  following  pyrotechnic 
mixture:  Al  18.6,  Ha  nitrate  Jo.  I,  K  nitrate  2  l.tl,  S  5.0 
.liii!  Cieil  ‘,.0'!.  In  order  to  make  the  match  friction  sensitive, 
otte  eml  ot  the  stick  was  co.itcil  hy  dipping  it  imo  a 
mixture  containing  1,  chlorate  t .(i.V,  1  e  oxnle  I  fat,  powdered 
class  (i.O  anil  gum  I 2,  2f\ 

(in  striking,  these  igniteis  Imrneit  fiercely.  It  is 
helieveil  that  they  were  itseil  for  i|;n  it  in  y  fuel  oil  in  power 
Ileuses,  ’ 

Reference:  I’.M.liennett,  lt|<iS  l-inal  Kept,  Hit  ( l‘M“), 
pp  5-0. 

Fiillpulve'  (Fp)  oder  Fell  lung  !  Filler  or  Filling  Fxplosive) 

See  I  i  Her. 

Fiillstoffc  (Filling  Materials).  Non-eXplosive  matetials, 
such  as  \a<!l,  chalk,  etc  ,  incorporated  in  dynamites  and 
other  explosive  compositions  either  to  change  the  character¬ 
istics  of  explosives  (such  as  to  make  them  less  brisanr) 
or  to  economize  on  the  amount  of  NO,  TNT,  etc. 

IKnnmitcs  containing  Fiillstoffe  were  called  Gc- 
streckte  Dynamite  (Stretched  dynamites)  (Naoum,  Schiess- 
und  Sprcngstoffe  (1927),  p  100] . 

Fulmenif  (Fulmenite) .  1-ulmenites  were  Favier-type  ex¬ 
plosives  such  as:  a)  Am  nitrate  80.5,  guncotton  4,  TNT  5.5, 
paraffin  oil  2.5  and  charcoal  1,5%  (Ref  1),  b)  Am  nitrate 
82.5,  guncotton  4,  TNT  11,  charcoal  1.5  and  paraffin  oil 
1%  (Ref  2). 

References: 

1)  Marshall,  v  1  (1917),  p  391  2)  l\. Barnett,  Uxplosives, 
Van  Nostrand,  N  Y  (1919),  P  113, 

Fulminonte  Stoff  (Fulminating  Compound  Linder  this 
name,  Stetthacher,  Spreng- und  Schiesstoffe  (1 948),  p  119. 
lists  the  following  substances:  Jodstickstoff,  (Nitrogen 
iodide),  Knallsitber  von  llertollet  (F  ulminating  silver  of 
Ilcrtollet),  Nitrodiazobenzolperchlorat  (Nitrodiazobenzene- 
perchlorate)  and  Knalisitber(Silver  fulminate). 

The  initiating  compounds,  such  as  M  F  ,  L  A  ,  and  L 
St  ,  are  listed  in  the  same  book  as  Xundstoffe. 

Fuiminotin .  An  explosive  proposed  by  Fuchs  of  Silesia: 
NG  68,  and  wool  shcarirgs  (clippings)  32%  [  I..Gody, 

Traite  des  Matieres  Fxplosivrs,  Namur  (1907),  p  3591. 

rulminatschnur  Fulminate  Fuse) is  a  detonating  fuse  which 
has  a  core  of  mercuric  fulminate  desensitized  with  paraffin. 
Its  velocity  of  detonation  is  5300  m/sec.  [  A.Stettbacher, 
Spreng-und  Schiesstoffe,  Zurich  (1948),  p  107  J. 

Funkenchronogroph  (Spark  Chronograph) .  See  Chronographs 
in  the  general  section. 

FuhkenuSnder  (  Spark  Igniter  or  Primer  (F.lectric)Devices  ]  , 
such  as  Dornhardt’s  tire  described  in  Ileyling-Drelcopf  (1936), 

p  216. 

Furfural  Alcohol  was  used  to  initiate  the  combustion  of 
gasoline  at  the  moment  of  its  coming  in  contact  with  mixed 
nitric-sulfuric  acid;  called  SV-Stoff  in  Gcrmuny  (CIOS 
30-115,  p  11). 

Fuse  (Ziindschnur  oder  Zeitzlinder) .  See  general  section 
and  also  Beyling-Drekopf,  Sprengstoffe  und  Ziindmittel, 


Berlin  (1936),  pp  161-66. 

Fuse  (Obsolete),  Daniel,  Dictionnaire  ties  Matieres  lix- 
plosives  (1902)  described  a  fuse  called  "mcche  allemande” 
(German  fuse).  It  consisted  of  a  strip  of  paper  impregnated 
witn  sulfur  and  saltpeter,  then  dried  and  inserted  in  a 
paper  tube  containing  n  small  amount  of  fire  grain  black 
powder.  The  ensemble  was  placed  in  a  bore- hole  on  top 
of  a  cuiiridgc  of  a  blasting  cxp!cs!\e.  After  igniting  t!..- 
strip  of  paper,  die  ope  tat  or  took  cover. 

Fuse,  Safety  (Sichcrheitsziindschnur).  See  under  Fuses  in 
tin  general  section. 

Fusehead  is  the  combination  of  bridge  wire,  igniter  bead 
(drop)  and  lead-in  wires,  it  is  a  component  of  electric 
primers  and  detonators  ”  BIOS  Final  Kept  833,  Item  2, 
p  A  3/2  7  ] 

Note:  In  CIOS  Report  21-),  p  7  the  same  combination 
is  called  "IClcetric  Match  Head". 

Fusehead  "A6*.  Low-tension  fusehead  introduced  during 
W 1  as  a  substitute  for  fusehead"G3"  after  it  became  diffi¬ 
cult  to  obtain  the  cerium-magnesium  metals  necessary  for 
the  preparation  of  Mischmetall  (mixed  metal)  one  of  the 
essential  ingredients  of  "G3". 

rhe"  A6”were  r'cpd  at  Troisdorf  Kabrik  by  dipping  the 
rip  iii  a  bridge  wire  (called  also  fuse)  successively  into 
the  following  liquid  compositions: 

a)  1st  dip  which  consisted  of  dry  Pb  picrate  90g  and 
silicon  (2U  to  40  microns)  lOg,  all  suspended  in  about 
75  m*  o'  a  2"'i  solution  of  NC  in  amyl  or  butyl  acetate. 
The  coating  was  then  dried 

h)  2nd  dip  which  consisted  of  dry  Pb  picrate  50g,  Pb 
chromate  35g  and  silica  (20  to  40  microns)  I5g,  all 
suspended  in  about  75  ml  of  3%  solution  of  NC  in  amyl 
or  butyl  acetate.  The  coating  was  again  dried 

c)  3rd  dip  which  was  a  lacquer  consisting  of  a  15% 
solution  of  NC  in  75/25  butyl  acrtate/ethanol ,  to  which 
was  added  (20%  dry  weight  of  NC)  Sipolln  AOM,  which 
is  the  methylcyclohexyl  ester  of  adipic  acid 

d)  4th  dip  was  the  same  as  the  3rd,  but  it  contained 
0.8g  of  Sudan  Brown  per  each  iu  i  of  lacquer. 

Note:  Soldering  of  fuse  wires  to  lead-in  wires,  preparation 
of  the  dry  ingredients  for  fuseheads  dips,  preparation  of 
NC  lacquers  and  the  process  of  dipping  the  fuseheads 
combs  are  described  under  Fusehead  Manufacture. 

Reference:  BIOS  Final  Report  833,  Item 2  (1946),  p  A3/35. 

Fusehead  Comb. A  new  type  of  fusehead  suitable  for  mechan¬ 
ical  production  was  developed  during  WWH  at  Troisdorf. 
It  consisted  of  a  strip  of  sheet  steel  from  whun  the  out¬ 
line  of  a  comb  was  stamped. The  two  legs  of  each  fusehead 
were  then  bonded  together  with  "MipolamV  the  tips  of  the 
teeth  suitably  bent  and  the  bridge  wire  soldered  into  posi¬ 
tion.  After  dipping  the  bridge  wires  into  fusehead  com¬ 
positions,  the  back  of  the  comb  was  sheared  off  [  BIOS 
Final  Report  No  833,  Item  2,  London,  (1946),  p  A3/38  I  . 

Fusahaod  *G  3".  Low  tension  fuseheads  used  in  gasless 
delay  detonators  were  prepared  at  Troisdorf  Fsbrik  by 
dipping  the  tip  of  the  "bridge  wire”  (fuse)  successively 
in  the  following  liquid  compositions: 

a)  1st  dip  which  consisted  of  77g  dry  lead  picrate 
18.5g  cerium-magnesium  mixture  (Mischmetall)  and 
4.5g  aiderwood  charcoal,  all  suspended  in  about  75  ml 
of  a  2%  soln  of  NC  in  amyl,  or  butyl  acetate.  The  coat¬ 
ing  was  dried 


lift  5 

l')  2nd  dip,  which  contained  4}.7g  lend  picratc,  25g, 
aluminum  (prepd  h>  ctushitp,  Al  (oil  to  n  particle  size 
of  10  to  20  microns),  25*;  cerium-magnesium  and  o.25g 
nhjerwood,  nil  suspended  in  75nd  or  n  soln  of  M5 
in  amyl,  or  butyl  acetate 

c)  Jrd  dip  which  was  n  lacquer  consisting  of  a  15"; 
solution  of  NO  in  butyl  ncetntc/ethnnol -75/25,  to  which 
was  added  (20";  of  the  dry  weight  of  NC)  Sipulin  AOM, 
which  is  the  methylcyclohexyl  ester  of  adipic  acid. 

This  lacqr-r  was  fairly  impermeable  to  moisture  and 
cinched  leas  readily  than  stiaighl  NT  lacquers. 

d)  llh  dip  which  consisted  of  the  3rd  dip  to  which  was 
added  0.8*  of  Sudan  llrown  dye  lor  each  10  I  of  lacquer). 

lust-heads  made  with  (5  3  composition  developed  heat 
amounting  to  5bll  cal/g,  the  pressure  developed  by  Ig  was 
88u  atm  and  -be  volume  of  gases  190  cm^  per  g  at  NTP. 

The  disadvantage  of  <i  \  was  its  hvgrosopicity,  which  made 

it  unstable  in  storage. 

References: 

1)  BIOS  Final  Kepoit  833,  Item  2  (19-16),  p  A3/3-1 

2)  I’ll  Kept  95,613  (19-17)  Section  I). 

Fuseheod  Manufacture .  The  bridge  wire  ("fuse")  made  from 
an  alloy  8u/20-Ni/Cr,  (or  60/15/17/7/1-Ni/Cr/Fe/Mo/Mn) 
was  soldered  to  two  lead-in  wires  (made  of  soft  Iron  0.60  mm 
in  diameter)  by  means  of  a  60/40-Sn/Pb  solder  and  Zn 

'  -ide  flux.  The  wires  were  coated  with  a  0.25  mm  layer 

-olam.  Without  cleaning  the  flux  ftoin  solder,  the  tip 
o.  fusehead  (bridge  wire)  was  dipped  into  an  igniter 

composition,  such  as  fusehead  composition  A6,  fusehead 
composition  G  3,  Spalt,  or  Marspillc.  Each  fusehead  re¬ 
quired  four  dips  which  were  conducted  as  follows: 

A  number  of  fusehead  assemblies  were  inserted  in  a 
special  frar  e  placed  over  a  pan  containing  an  apprr 
priatc  dip  mixture,  and  the  frame  lowered  until  the 
tips  of  the  fuseheads  were  immersed  in  the  liquid  (dip). 
Then  the  frame  was  removed  from  the  dip,  turned  up¬ 
side  down  and  slowly  moved  (with  the  fuseheads  upper¬ 
most)  through  a  semi-circle  for  15-30  seconds.  After 
this,  the  frame  was  hung  by  the  handles  from  cleats 
affixed  to  endless  chains  leading  to  drying  tunnels. 
The  tunnels  were  about  50  feet  long  and  were  heated 
hy  steam  from  below  the  bottom  plates.  The  2nd,  3rd 
and  4th  dips  were  conducted  in  the  same  manner  as 
the  1st  one.  After  being  dipped  and  dried,  the  fuseheads 
wete  graded  for  /resistance,  using  a  special  automatic 
machine.  For  low  tension  fuseheads  the  requirement 
was  1.0  to  2.4  ohms  and  they  were  graded  in  ten  steps; 

t.O  to  1.2,  1.2  -to  1.4 . 2.2  to  2.4.  For  high  tension 

fuseheads  (such  as  ’Spalt"),  the  usual  resistance 
range  was  3,000  to  15,000  ohms  but  the  upper  limit 
was  not  specified  because  it  was  found  that  fuseheads 
of  100,000  ohms,  or  even  more,  functioned  satisfactorily. 
Notes: 

a)  Preparation  of  dry  ingredients  for  fusehead  dips.  The 
dry  ingredients  for  fusehead  dips,  with  the  exception  of 
Mischmetall,  were  usually  mixed  behind  a  barricade  in  a 
graphited  papier  mache  drum,  6‘  diameter  and  10  long, 
provided  with  an  aluminum  lid.  The  drum  was  rotated  at 
14  rpm.  Six  No  6  soft  rubber  stoppers  were  placed  inside 
the  drum  to  aid  mixing. 

The  Mischmetall  was  considered  to  be  too  inflammable 
to  mix  in  the  dry  state  with  the  other  ingredients  and  was 
always  added  separately  after  the  other  ingredients  had 
been  added  to  the  NC  varnishes.  (’  The  Mischmetall 
was  previously  pulverized  by  grinding  it  under  xylol  in  a 
small  ball  mill.  Then  the  xylol  was  decanted  and  the  slurry 
was  transferred  to  filter  paper  on  a  funnel,  where  it  wan 


washed  with  benzene,  spread  on  trays  and  dtied  ) 
b)  Preparation  of  NC.  varnishes  fot  fuseheads.  Before 
19-13,  amyl  acetate  was  used  as  the  solvent  hut  when  it 
became  unavailable,  butyl  acetate  had  to  be  used  although 
the  workers  objected  to  it  because  it  affected  their  bieath- 
ing  even  more  thun  amyl  acetate 

Two  grades  of  NC  were  used  for  the  preparation  of 
fuseheads  1-  620  and  II  1160  (N  content  was  not  given) 
and  both  of  them  were  received  nt  the  fusehead  factory 
wet  with  ahout  30"5  ethanol 

The  preparation  of  the  varnish  consisted  in  a  thorough 
blending  of  the  alcoholic  NC  with  the  desired  amount  of 
of  butyl  acetate  in  an  iron  drum  provided  with  a  wooden 
paddle  stirrer 

c)  Mixing  of  the  dry  ingredients  with  NC  varnish.  A  slightly 
smaller  amount  of  NC.  varnish  than  required  by  the  formulation 
was  measured  into  an  8  diameter  "Pollopas”  plastic  bowl 
and  the  dry  ingredients  were  slowly  ndded  while  continually 
stirring  with  a  wooden  spatula.  Any  Mischmetall  required 
was  ;hcn  stirred  together  with  the  ronainder  of  the  NC 
varnish.  The  dip  was  thoroughly  mixed  by  hand,  using  a 
wooden  spatula,  for  at  least  one-half  hour.  The  viscosity 
of  the  dip  was  then  measured  and  if  it  was  too  high,  it 
was  reduced  by  adding  small  quantities  of  butyl  acetate. 
References: 

1)  R. Ashcroft  et  al,  Investigation  of  German  Commercial 
Explosives  Industry  ,  BIOS  Final  Report  No  833,  Item  No 
2,  London,  11  M  Stationery  Office  (1946),  Appendix  A3,p27 

2)  Anon,  Manufacture  of  German  Detonators  and  Detonating 
Compositions,  PB  Rept  No  95,613  (1947),  Section  D. 


FUZE  (ZilnJer)  German  fuzes  may  he  subdivided  into 
Bomb  Fuzes  and  Projectile  Fuzes.  The  first  group  was 
used  in  aerial  k bombs,  some  booby  traps  and  in  some 
pyrotechnic  devices  and  the  second  group  in  shells  and 
rockets. 

A.  Bomb  Fuze  (bombenziinder).  The  Germans  employed 
both  mechanical  and  electrical  bomb  fuzes.  The  mechanical 
types  were  used  in  smaller  bombs  (such  as  2  kg,  12  kg 
and  50  kg)  and  in  some  booby  traps,  whereas  the  electrical 
fuzes  (developed  and  manufactured  by  the  Rhcinmetall- 
Borsig  Co)  were  used  in  all  kinds  of  1IU  bombs  and  in 
flares.  Among  the  electrical  fuzes  was  the  “proximity 
fuze”,  type  6  used  in  incendiary  bombs  C  250  Flam  and 
C  500  Flam. 

According  to  Ref  1  there  were  ten  basic  types  of 
bomb  fuzes: 

1  Mechanical  impact  and  flare  fuzes;  used  in  2  kg 
Butterfly  bombs  and  2  &  4  candle  flares 

2  No  record 

3  Mechanical  impact  fuze;  used  in  12  kg  A/P  bomb 

4  Mechanical  intact  fuze;  used  in  SC  2500  bomb 

5  Impact  fuze:  instantaneous  or  short  delay;  (land 
targets);  used  in  HE  (SC  or  SD)  bombs 

6  proximity  fuze;  used  in  C  250  and  C  500  Flam  bombs 

7  Long  delay  time  bomb  fuze;  used  in  HE  bombs 

8  Impact  fuze  (sea  targets)  with  slight  delay  to 
effect  detonation  at  some  depth  below  the  surface 
used  in  HE  (SC  or  SD)  bombs 

9  Aerial  burst  (short  time)  fuze;  used  in  parachute 
flares  and  photoflash  bombs 

10  Protective  fuze;  used  in  booby  traps  and  SC  250 
Sc  500  kg  bombs. 

Each  of  the  above  basic  types  existed  in  one  or  several 
variations.  The  following  chart,  based  on  the  information 
obtained  from  Refs  2  and  4,  lists  these  variations  ac¬ 
cording  to  their  numerical  designations: 

1)  Mech  In*>  Nose  Fz  (3)  AZC  10  (Hot)",  Type  3  used 
in  SC  12  kg  A/P  bomb  (Ref  4,  p  134) 

2)  (5)  Elec  Fuze  was  forerunner  of  Type  5  fuzes,  but  is 
now  obsolete.  The  A  variety  was  manufd  in  $>ain  (Ref  1, 


(iff  5(> 


I' ilc  No  2321.5) 

3)  Kiev  Short  rime  Ae rial  (lursl  l- a  ElZtZ  (<»  t)r  (V)* 
ust‘»l  in  p.i:.n>iuto  flares  anti  photoflush  ut.d  gas  bombs 
(Kef  4,  p  I(."> 

•I )  like  Imp  I  t.  KIAZ  (15),  or  KIAZ  <  50  (15)  (obsolete) 
was  used  in  S<  50  to  2500  kg,  SI)  50  to  1400  kg  and  Slle 
50  kg  bombs  (Kef  2,  file  2321.5  and  Kef  •(,  p  139) 

5)  l.u-  VI,. ell  I . O', £  Delay  Time  Fz  II A  Z  (17),  Type  7 
used  in  S<  .’50  ,tnd  500  kg  lx>mbs  having  two  pockets 
(Kef  P.I5.M 

(>)  1.1  ec  Medt  Time  Fz  KiAZ  <  1 7 1  A,  KIAZ  (17)A*,  1-1  \Z. 

( 1 " > H *  used  in  .lie  same  bombs  as  F'IAZ  (17)  (Kef  1,  p  151) 

7)  Modi  Time  Fz  /  17  Dm  used  in  SC  5u0  A  1000  kg, 

|>C  1000  kg  and  Doll  1000  kg  bombs  and  lls  293  flying 
bomb  (Kef  i,  155) 

8)  Mech  Imp  Tail  bit  (23)A  used  ir,  Ibund  JO  kg.  Mi  2  kg 
and  SG  3  k»*  bombs,  as  well  as  in  single  unit  parachute 
flares  (Kef  4,  p  1)4) 

9)  Me*.!,  Imp  and  Antibreak-up  1-z  (21)  and  (24)  A  used 
in  the  forward  pocket  of  SC  2500  bomb  (Kef  4,  pp  135-8) 
(See  a  brief  description  under  Antibrca<-up  Fuzes) 

10)  Klee  Imp  Tz  hi  AX  (25).  (25)  A,  (25;  a  (25)  A*' 
used  in  til:  bombs  (Kef  4,  p  140) 

11)  lilec  Imp  Fz  KiAZ  (25)  B,  25  U,  (25)C  &  (25)D  used 
in  SC  50  to  500  kg  and  some  Inc  bombs  (Kef  4,  pp  141-2) 

12)  Klee  Proximity  or  Imp  Fz,  Special  KIAZ  (26)  used 
in  Inc  bom).  KC  250  “Flam”  (Kef  4,  p  144) 

15>  Klee  Imp  Fz  KIAZ  (28)A  used  in  IIK  bombs  SC  50 
to  2500  kg  and  Inc  bomb  C  250  (Kef  4.  !(•*> 

14>  Klee  Imp  l'z  CI»Z  28  ft  nr  KIAZ  C  50  28  (*)  used 
in  UK  bombs  (Uel  4  p  162) 

15)  Klee  Imp  Fz  KiAZ  (28)1)  used  in  SC  bombs  against 
.—•*  targets  (Kef  4,  p  163) 

16)  Klee  Imp  Fz  KIAZ  (28)  B2,  (28)  D6  St  (28)  B0,7  used 
in  IIK  bombs  (Ref  4,  pp  163-4) 

17)  Mech  Aerial  Durst  Kz  (29)  used  in  I.C  lOf  parachute 
flare  (Ref  4,  p  168) 

18)  Elec  Imp  Fz  KIAZ  (35)  used  in  IIK  and  AP  bombs 
(Uel  4,  p  142) 

19)  Klee  Imp  Kz  KiAZ  (38),  (38umgf  6;  (38u)  used  in 
IIK  bombs  (Kef  4,  pp  165-6) 

20)  Klee  Imp  Fz  KIAZ  (38s!)  used  in  SC.  250  kg  bombs 
when  employed  as  depth  charges  against  l-hoats  (Ref  4. 

P  166) 

21)  Klee  Imp  Fz  KIAZ  (38)  B  &  (38)  C  used  in  KX  1400 
and  ||K  bombs  (Kef  4,  pp  166-7) 

22)  Mech  Antiwithdrawal  Device  ZusZ  10,  Types  I.  II 
&  III  used  in  SC  250  St  500  kg  bombs  under  fuzes  (17), 

( 1 7) A  or  (17)11  (Kef  4,  pp  177-81)(Sec  a  brief  description 
under  Antiwithdrawal  Kuzes) 

23)  Mech  Imp  Fz  AZ  41  or  34-41  used  in  Sb  2A  “Butterfly” 
homb  (Ref  4,  p  132) 

24)  Mec  Imp  or  Aerial  Burst  Fz  1  AZ  (41) A  cot"  was  used 
in  SI)  2  b  "Butterfly”  bomb  (Kef  4,  p  132) 

25)  F-lec  Imp  Fz  KIAZ  (45);  uses  are  unknown  (Kef  1, 

P  142) 

26)  Klee  Imp  I;z  KIAZ  (45)  A  used  in  SC  50  bombs  (Kef 
P  142) 

27)  Klectrically  Armed  Mech  Imp  Tail  Kz  AZ  (46)  used 
in  KC  50  gas  bombs  (Kef  4,  p  145) 

28)  Kockct  Bomb  Kz  Assemblies  (49) A  S  (49)1),  Type  9 
used  in  KC  500RS,  1000RS  bombs  and  1800  kg  "Krdstuka” 
(Kef  2,  file  2324.92  &  4,  p  169) 

20)  Rocket  Bomb  Kz  Assembly  (49)C  used  in  KC  IBOOKS 
.'Kef  4,  p  170) 

30)  Idee  Antidisturbance  Kz  50  and  (50)  used  in  SC  250 
and  500  kg  bombs  in  conjunction  with  fuzes  (17),  (l 7)  A  or 
(17)  B  (Ref  4,  pp  181-3) 

31)  Fdec  Antidisturbance  l:z  50b  or  “Y*  (See  under  Anti¬ 
disturbance  Kuzes)  used  in  IIK  bombs  ulonc,  or  in  con¬ 
junction  with  other  Kheinmotall  fuzes  (Kef  4,  p  184) 

32)  Idee  Imp  l  z  KIAZ  C50  (5)  (obsolete)  S  C/50  (15) 
used  in  UK  bombs  (Kef  4,  p  1)9) 

33)  Idee  Imp  Kz  KIAZ  <55)(tp),  (55)A/M  &  (55) A* 
used  in  Sb  S  SB  and  other  bombs  requiring  instantaneous 


action  (Kef  4,  pp  143-4) 

34)  Chemical  "Iimc  Fz  KIAZ  (57)  used  in  •'.-'.tabu' 
bombs  f  Kef  4,  p  157) 

35)  Mech  Aerial  Burst  Kz  <  ;  a  in  single  A:  four 

candle  parachute  Hares  ano  _  JO  photoflash  bombs 
(lief  1,  p  I'!) 

)6)  Klee  Aerie'  Du.  ■  ■  &  (59)  A  used  in  A/K  and 

lac  containers  <  Kef  .  , 

37)  Idee  Aerial  1,..  at  I  e  B  used  in  some  IIK  bombs 
ant)  parachute  flares  (Kef  : 

38)  Mech  Aerial  Burst  Fz  7.  1  used  in  supply-dropping 

containers  (Kef  4,  p  186) 

19)  Special  Imp  Fz  Z66  used  ii.  SD  It,.'  bomb  (Kef  4,  p  146) 

40)  Mech  Time  Fz  AZ  (0?)Xc'.t  used  in  SD  7  >’  'Butterfly* 
‘■••mb.  It  was  located  centrally  in  the  upper  longitudinal 
.surface  of  the  1  oi-.r.  ,,;cf  4,  p  159) 

41)  .Vlei'b  v-  <■”  '  z  6"’  ,V  used  in  Mk  AB  "U  container  to 

ignite  2  01  the  .  units  housed  in  the  conta.ner 

(Kef  1,  p  l(.0) 

42)  Idee  Aerial  bur..,  Kz.  .0.  he.'  •  >  .day  69C  II, 

69b  &  691.  fl'ef  I.  r  173)  a,  250,  500  ft 

5:.-W»  tad  BDC  10  cm  tamers 

43)  Chem  >1'  ii  l  ong  Delay  and  ’  listurbance  Fz 

(70)  A  used  in  2B  !>omb  (Ref  4,  p  187) 

44)  Mech  Anr._,sturbance  Kz  (70)  l)  at  (70)B/1  used 
in  SD  21)  bomb  (Kef  4,  p  187) 

45)  Modified  Mech  Antidisturbance  Kz  (70)1)  umg  used 
in  tl'rcrafr  towed  paravane  bomb  (Ref  4,  p  188) 

46)  Klee  Aerial  Burst  Fz,  Pyrotechnic  Delay  FdZtZ  79, 
(79)  &  (79)  A  used  in  parachute  flares,  SC  250  ft  500 
b-mhs,  A/K  S  Inc  containers  and  photoflash  bombs 

(Ref  4,  p  174) 

47)  Met!,  Imp'’ All- Days"  Action  Kz  VZ  (80)  used  in  ||s  293 
flying  bomb  (Ref  4,  P  189) 

48)  Ditto  VZ  (80)  A  used  in  V-l  flying  bomb  (Ref  4,  p  190) 

49)  Mech  Aerial  Burst  Fz  Z  (89)  used  in  photoflash  bomb, 
parachute  Hares  and  some  containers  (Ref  4,  p  175) 

50)  Ditto  Z  (89)B,  (89)C  &  (89)0  used  in  some  containers 
(Ref  4,  p  177) 

51)  Klee  Imp  F'z  KIAZ  (106)*  used  in  Flying  Boirb“Peene- 
mlinde  16"  (Ref  4,  p  149) 

52)  "Dust  Fuze*  used  in  SD  10  bombs  (Ref  4,  p  191) 
(See  description  under  D, . 

Following  are  abbreviations  and  designations  used  for 
bomb  fuzes: 


AZ 

Aufschlagz  tinder 

Impact  fuze 

ElZtZ 

Elektrischer  Zeit- 
zuadcr 

Electrical  time  fuze 

E1Z 

Elektrischer  Ziinder 

Electrical  (fuze) 

LZt 

Langzeit 

Long  time  (delay) 

VZ 

Vorzugs  ziinder 

Safety  fuzing 

Z 

Ziinder 

Fuze 

ZtZ 

ZeitzUndcr 

Time  fuze 

Zu 

Zusatz 

Addition 

ZZSt 

Zunderzwischen- 

sr'uck 

Fuze  extension  cap 

Other  German  abbreviations  are  given  at  the  end  of 
this  German  section,  following  the  Vocabulary 

Several  of  the  German  bomb  fuzes  were  examined  at 
Picarinny  Arsenal  as  can  be  seen  from  the  following  reports: 
a >A.B. Schilling,  Pic  Arsn  Tech  Rept  1572  (1945)  (Chemical 
Long  Delay  BombFuze,  E1AZ) 

b)  A.B.Schilling,  ibid  ,  1574  (1945)  (Mechanical  Time  Long 
Delay  Bomb  Fuze,  L  Zt  Z) 

e;  A.B.Schilling,  ibid,  1581  (1945)  (Instantaneous  and  Long 
Pelav,  BomhFuze,  El  AZ  55A) 

(See  also  Aerial  Burst,  Antidisturbance  and  Electric  Fuzes) 
B.  Projectile  Fuze  (Geschoaszunder)  existed  even  in 
a  greater  variety  than  bomb  fuzes.  The  former  may  be 
subdivided  into  Point  Detonating  (PLiFz)  and  Base 
Detonating  (BDK)  types.  A  brief  description  of  typical 
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liorman  project  ill  luxes  is  >:ivcn  !>y  l  'n^lcs!»«i^  'Kef  .') 
Vile  following  types  .ire  listed  and  briefly  described 


and  larger  caliber  shells 


in  Kefs  \  ai-d  5 

I.  Point  Detonating  Foie 

l.  Imp  I* it  AX.  1  used  in  VS 
(Kef  5,  p  5g,,) 

J.  Imp  1/  \7.  2  uses  net  indicated  (I’t  f  •>,  p  c(jHr 
3*  I ’ere  Fz  A7  23  Series  wen*  Hu  hk.m  important  un.l 
used  throughout  for  German  Anillet)  Vm.'.nition,  mostly 
for  VS  mm  and  larger  calibers.  All  the  different  lutes 
betting  the  number  2)  were  similar  in  functioning  >n.j 
nutjor  differences  among  them  were  .n  tiie  «is;i I!:. 
*’3  type  fuzes  existed  in  the  following  variations; 

a,  1’erc  l-z  .wirh  delay  0.15  and  u.25  icc )  aluminum 
body  A/.  -MV(O.fS)  and  •'  used  in  shells  i.-r 

VS  nun  Gutt  an.:  1US  mm  ilowitze.  t  kef  *  (to  fc 

5,  ps-i) 

bl  Pcrc  bz  A/.  dSr.eb  ased  in  the  VS  nn,  Mounts. tt 
Gun  (Kef  S,  p  S 76) 

el  1 1  ere  bz  plastic  hody  A/  23 V (0.  15)(Pr)  and  A*/. 
23V(t;,25)(l*r>;  tt  .es  not  indicated  (Kef  3,  p  353) 
d>  Pete  l’z  plastic  body  AX.  23Nh(l’r)  used  in  15u  nim 
Sntoke  shells  I  Kef  S,  1>U7) 


e)  Pete  bz  zinc  body  A/.  2  JV(0 .  l5)(  /n  )  and  A/.  23  V 
f().2V(Zn>:  uses  not  indicated  (Kef  5,  p  573) 

f)  Modified  Pete  bz  AX  23umg  used  in  75  mm  and 
105  mm  UK  shells  'Ref  *,  p  575) 

X'  Pete  bz  AX.  23/28  used  in  88  mm  UK  AA  shells 
(Ret  3.  p  349) 

It)  I'c-rc  Iz  (delay  0.15  sec)  A/.  23/42  V(0. 15);  uses 
not  indicated  (Ke(  5,  p  573) 

i)  Perc  I-z  (modified)  IJgrX.  23nA  used  in  75  n.m  i.i^hc 
Infantry  Runs  Another  model  of  IJgrX.  23nA  was  uscj 
in  210  min  Rocket  12  (21  cm  Ugr42  Spr)  (Kef  5.  |>  583) 
l)  Perc  bz  and  Perc  Fz (Jelay  U. 4  sec)  sJgrX.  23 
and  23V(0.4);  useS  not  indicated  (Kef  3,  p  316  4  5.  p  573) 
k)  Perc  bz  sjgt/  23Nh  (slgrX.  23Nl>)  used  in  Smoke 
shells  (Ref  5.  p  375) 

llote:  Other,  less  important,  versions  of  fuze  23  included; 
AZ  23  (obsolete),  AX.  23V(0.8),  AX.  23(0  2)  and  AZ  23 
(0.2V  umg  (Ref  5,  pp  573-4) 


4)  Small  Perc  bz  ktAZ  23  Series  existed  in  the  following 
variations: 

o)  Pcrc  Ez  (small)  kIAZ  23  used  in  75  mm  HE  and 
75  mm  &  105  mm  Smoke  shells  (Ref  5.  p  576) 

b)  Perc  lz  klAX.  2.1N8  used  in  Smoke  shells  (Ref  5, 
p  578) 

c)  Perc  I  z  with  delay  0.2  sec  ,  modified  kIAZ  23V 
(0.2t'umg)  used  in  75  mm  A/T  Guns  40  ,  42,  70.2  mm 
Russian  A/T  Gun  36  and  Field  Gun  39  (Kef  5,  p  574) 

Note:  Other,  less  important,  versions  of  small  fuze  23 
included  kIAZ  23V(0.2),  klAX.  23/1,  kIAZ  23V(0.2)(Pr) 
and  kIAZ  23NhtPr)  (Kef  5.  pp  574  &  578) 

5)  lgniferous  DA  ar.d  Graze  Type  Fz  (with  a  combined 
graze  and  l)A  mechanism)  AZ  35K  used  in  170  mm  HE 
Shell  (Kef  5,  p  580) 

6)  Mech  Imp  l  z  AX.  38  used  in  HoC  projectiles  (Krfs 
3,  p  333  &  5,  p  568) 

7)  Detonating  Imp  Type  Fz  (with  DA  mechanism)  AZ  39 
used  in  50mm  IlF  shell  (Kefs  3,  p  337  &  5,  p  569) 

8)  Perc  Fz  klAZ  4UNb  &  40Nb(Pr)  used  in  Smoke  pro¬ 
jectiles  (Ref  5,  p  579) 

!<)  Perc  Fz  AX.  47  &  AZ  48,  similar  in  construction  to 
AZ  49,  were  used  in  20  mm  Ammo  (Ref  5,  p  571) 

10)  Perc  Fz  AZ  49  used  in  20  mm  Shell  (Kef  5,  p  571) 

11)  DA  Imp  I  z  AZ  150  Si  150RhS  used  in  20  mm  Shell 
(Kef  2.  p  315  &  5,r  564) 

12)  Imp  I  z  AZ  1502b  used  in  20  mm  Shell  (Kefs  3,  p  303 
&  5.  p  547) 

13)  imp  Fz  AX.  150  3  useJ  in  20  mm  Shell  (Refs  },  p  309 
& 5,  p  547) 

14)  Imp  Fz  AX.  1504  used  in  20  mm  Shell  (Refs  3.  p  309 
&  5,  p  547) 

15)  Imp  Fz  AZ  1531  used  in  20  mm  Shell  (Refs  2,  p  315 
3.P  307  &5,  P  549) 


AZ  1532  used  in  13  mm  PtouctUc  t.Kc! 

’AVT *y-  ‘551  used  in  15  mm  Projectile  (Kefs  2, 
P  &  5,  p  550) 

p  V./1"'1'  17  A/  1552  uspd  in  1S  rom  |Jroicut"le  (Kef  5, 
1  . 1 "',l  l,r,'e  1‘*  AX.  2492;  uses  not  indicated  (Ref  5 

p  J  IU  .  * 


p^V’)1*'  ’  '  17  A>‘  ’•"-d  A:  nm  -.hell  (U-t  J 

Mccl?  ‘"‘I’  ,  z  AZ  5072  used  in  2b,  Hi  mrr.  and  ’.7/7,8  mm 

l  b  :.  tills  f  ir  lanerc.t  K>ic  guns  (Kefs  u  )l  I  *  ■  5531 

/•>  If-'  Pz.  A/,  70/5,  AX  5075  mK  i:  L).\AX.  v!75  used 

in  37  mm  Kndded  A/T  1  ..mb  (3.7  cm  Pak  Stielgranate) 
<!•*-  5,  P  U9  .  5.,,  55<-5) 

•;3>  l">i-  I’i  A/  't.  >  used  in  88  to-,,  A/T  .ket 

(•%V.  .  .  I  ;  I 


2D  Imp  Fz  AX  t  llbg:  .  ied  in  ' "J  umi  Shell  with  DC  (Kef 
5,  p  586) 

25)  Mech  Time  and  Imp  Fz  Dopp  X.  28K  used  in  210  Si 

280  mm  projectile*  (21  cm  KGr  38  &  28  cm  Gr  39)  (Kef  5 
P  605)  ’ 

26)  Mech,  Time  and/or  Imp  l  z.  DoppZ  S/60  FI  used  in 
88  mm  and  105  mm  HE  AA  shells  (Kefs  3,  p  383  Si  5,  p605) 

27)  Ditto  Dopp/  S/60s;  uses  not  indicated  (Kef  2,  p  318) 

28)  Mech  Time  and  Graze  Action  Fz  DoppZ  S/90/.45  used 
in  170  mtn  Gun  in  Mortar  Mounting  (17  ctn  K  i  MrsLaf) 
(Ref  5,  p  601) 

29)  Combination  l’z  DoppZ  V 160 Geb  used  in  shells  for 
Mountain  guns  (Ref  5,  p  596) 

30)  Superscnsitivc  Imp  l  z  KKZ  C/28  used  in  shells  for 
Naval  guns  (Kef  5,  p  565) 

31/  Elec  Time  Fz  ElZtZ  S/30;  uses  not  indicated  (Ref  5. 
P  605) 


32)  Imp  Instantaneous  and  Delay  Fz  under  BC  HbgrZ  35D 
used  in  210  min  Rocket  (21  cm  Wgr  42  Spr)  (Ref  5,  p  585) 

33)  Ditto  HbgrZ  35K  used  in  170  mm  HE  Shell  (Ref  3, 

P  391) 


34)  Imp  Fz  (Russian  Design)  KT.M-1  used  in  76.2  mm 
111- Shell  (Kef  3,  p  377) 

35)  DA  Detonating  Type  Fz  KZ  f  4.7  cm  F>ak  Sprgr  used 
in  47  mm  HE  Shell  (Ref  5,  p  566) 

36)  Mech  Imp  Fz  (with  a  self-destroying  arrangement) 
KZ  ZerlPv  used  in  37  mm  HE  AA  Shell  (Ref  5,  p557) 
3/)  DA  Mech  Imp  Fz  (with  a  safe.y  device  which  is  released 
by  the  disintegration  of  a  pellet  of  gunpowder)  KZ  ZerlPv 
used  in  37  mm  HE  A/T  Shell  (Kef  5,  p  558) 

38)  Mech  Imp  Fz  KZ  38  used  in  40  mm  ||E  Shell  for 
Hofors  Gun  (Refs  3,  p  325  &•  5,p  561) 

39)  DA  Imp  Fz  KX.  38;  uses  not  indicated  {Kef  5,  p  561) 

40)  Mech  Imp  Fz  (self-destroying)  XZ  40ZerlPv  used 
in  37  mm  IIE  AA  Shell  (Refs  3,  p  315  «r  5,  p  557) 

41)  Graze  and  DA  Fz  KZ  C/27(I.M)  used  in  projectiles 
for  Naval  Guns  (Ref  5,  p  565) 

42)  DA  Detonating  Type  Fz  used  in  47  mm  IIE  A/T  Shell 
<4.7  cm  Pak  Spgr)  (Ref  3,  p  327  &  5,  p  566) 

43)  Imp  Fz  (Czech  Design)  M  3IKNZ  3/40  -ied  in  47  mm 
German  Ammo  (Refs  3,  p  331  &  5,  p  568) 

44)  Pete  Fz  (Skoda  Design)  used  in  75  mm  and  83.5  mm 
projectiles  (Ref  5,  p  589) 

45)  Combination  Time  and  Imp  Fz  VZ  25; uses  not  indicated 
(Ref  2,  p  318) 

46)  Perc  Fz  VgrZ  36  used  in  150  mm  Kodded  Bomb  & 
200  mm  Spigot  Mortar  Bomb  (Ref  3,  p  48  9) 

47)  Mech  Imp  Fz  Wgr/.  38  used  in  50  mm  IIE  Mortar  Bomb 
(Kefs  3,  p  333  &  5,  p  592) 

48)  Imp  Fz  V’grZ  50  used  in  280  mm,  300  mm  &  320  mm 
Rockets  (Refs  3,  p  397  &  5,  p  593) 

49)  Imp  Fz  (plastic  body)  WgrZtZ  ACB  used  in  80  mm 
Smoke  Mortar  Shell  (Ref  3,  p  381  &  5,  p  591) 

50)  Imp  Fz  X.  45  used  in  20  mm  Shell  (Ref  3,  p  304  &  5. 
r  551) 

51)  Mech  Time  Fz  ZtZ  S/30  &  ZtZ  S/30F'gl  used  iu 
88  mm  &  105  mm  I1E  AA  shells  (Refs  3,  p  559  fc  365  and 
5,  p  594  &  597) 


(iff  (,2 


l.rt  M 


52)  $*ll-IV  straying  |  »  //  1505  used  in  .’ll  mm  Mauaet 
Hun  (lief*  3,  )'  511  A  5,  |>  V|K) 

II.  Boi»  Dalenoting  f  uixi  (BDFi) 

1)  Imp  la  lid'/  1511  used  in  .’(>  mm  Shell  iKrls  3«  p  399 
i  Vc  t.«y> 

2)  Imp  Fa  lid/  1512  used  in  20  mm  Shell  (Kelx  3,  p  399 
A  5,  p  <*)H) 

3)  Imp  f*  lid/  1511  usej  in  .*0  mm  Shell  (Kef  5,  p  Idl'd) 

I)  Imp  I  *  lid/.  M27  used  in  88  mm  Al'C  DC  .Shell  (llefx 
2,r  3Wa  5.  po09> 

5)  Craze  Action  I  *  lid/  5 1 50  used  in  .17  mm  Kodded 
llomb  0.7  cm  Sticlgtonate  -ft)  (Kefs  5,  p  d01  &  5,  611) 

6)  Imp  Delay  Ft  lid/  C/3K  used  in  heavy  Naval  guns 
I  Hot  5,  pf.12) 

7)  Imp  or  litdze  Action  Fz  lid/  l)OV  used  in  150  mm 
Rocket  (Kel  5,  p  l.’l  Si  5.  p  622) 

8)  HA  Imp  Fz  (Small  Cavity)  50  mm  Al*  and  75  mm  UK 
shells  (Hela  ).p  111  &  5,  P  617) 

V)  1>A  Imp  lx  (Large  Cavity)  Dd/.f7.5  cm  I’zgr  used 
in  75  mm  Al'C  Shell  (Hels  3,  p  411  A  5,  P  619) 

10)  Imp  i'Z  lid/ 1  7.62  cm  used  in  76.2  mm  Kusaiun  design 
shells  (Hel  1.  n  11. 1) 

llj  l)A  Imp  I  *  (Small  Cavity)  lld/(8.8  cm  Pzgr  used  in 
88  mm  Al’  Shell  (Kefs  5,  p  415  A  5.  p  619) 

12)  Mcch  Imp  Fz  (l  arge  Cavity’)  lid/l  8.8  cm  Pzgr  used 
in  88  mm  Al’  Shell  (Refs  3,  p  417  A  5,  P  619) 

13)  Imp  Selective  Delay  Fz  Dd/f  15  cm  Or  l9Ue  used 
in  150  mm  Anticoncrctc  Shell  (Refs  3,  p  419  A  5,  p  622) 

14)  Imp  Fz  l)d/  M35  used  in  47  mm  AP  Shell  (Kefs  3, 

p  407  A  5.  P  615)  , 

15)  DA  Impact  Fz  (Skoda  Design)!  DdZ  15-28-39;  uses 
not  indicated  (Ref  5,  611) 

16)  Klee  Uimvent  I  z  ICRZ  39  used  in  150  mm  A  210  mm 
Rockets  (Refs  3,  p  423  A  5,  P  623) 

17)  Imp  or  Craze  Fz  (Polish  Design)  27/34  WZ  36  used 
in  37  rum  Polish  Design  Shell  (ltef  5,  p  614) 

IP)  Mech  Imp  Fz  WZ  36  used  in  37  mm  Polish  Design 
ShelllRefs  3,p  405  A  5,  p  615). 

Following  are  abbrevia.iona  and  deaignationa  used 
for  projectile  fuzes: 

AZ  Aufachlagzunder  Impact  fuze,  point  deto¬ 

nating  (PDlfuze 

BdZ  Bodenzilnder  Base  detonating(BD)  fuze 

DoppZ  Doppelz tinder  Combination  fuze  (time 

>  and  impact) 

LKZ  Empfindlicher  Sensitive  type  of  PD 

Kopfzi'nder  fuze  (under  ballistic  cap) 


V rrztlgerung"  (without  delay),  while  ’’mV’*  signify  "mit 
Vetzftgcning"  (with  delay). 

Other  (ierman  abbreviations  are  given  at  the  end  of 
thin  Herman  nection  following  the  Vocabulary 
"American  and  Btitish  Abbreviations* 

Amsrlcnn  and  British  Abbravlotlonti  AA  Antiaircralti  AC 
Aircraft;  AP  Armor-piercing;  A/P  Antipersonnel;  A/T 
Antitank;  ft  Base;  BC  Ballistic  cap;  BDFx  Base  detonating 
fuze;  C  Capped;  D  Detonating;  DA  Diiect  action;  Else 
Klcctricul;  Ps  l-uze;  HE  High  explosive;  HoC  Hollow  charge; 
Imp  Impact;  Inc  Incendiary;  M  Mark;  Mach  Mechanical; 
Parc  Percussion. 

References: 

1)  Anon,  "Kuciay  Bombs  and  Fazes".  Wnr  Dept  I'M  K9- 
1983(10(2) 

2)  K.Englesburg,  "The  Components  o(  Herman  Artillery 
Ammunition",  The  Ordnance  Sergeant,  May  1914,  pp  315-19 

3)  Anon,  "Herman  Artillery  Projectiles  ond  Fuzes",  Ordnance 
Bomb  Disposal  Center,  Aberdeen  Proving  Ground  and 
U  S  Navy  Bomb  Disposal  School  Washington  D  C  (about 
1945) 

4)  Alton,  "German  Explosive  Ordnance"  (Bomb  Fuzes), 
TM  9-t985-2  (1953) 

5)  Anon,  "German  Explosive  Ordnance"  (Projectile  Fuzes), 
TM  9-19R5-3  (1953). 

Puxa  Troln  (HK  Train;  Artillery  Ammunition  Train)  (ZUnder- 
sau)  is  described  in  the  general  section). 

The  information  in  Table  17  is  taken  from  Picatinny 
Arsenal  Technical  Report  No  1555,  pp  11-15  and  some  Chem¬ 
ical  Laboratory  Reports.  (See  next  page). 

"0  3"  Fuxahaod.See  Fusehead  "G  3". 

Golne  See  Detonators  Used  in  Fuzes. 

Gal  acton.  See  Gelose. 

Gallery,  Tatting.  See  Versiichsstrecke. 

Gasdruekpatroner  (Gas  Pressure  Cartridges).  See  general 
section  and  also  the  article  entitled  "Die  Entwicklung  der 
Gaadruckpatronen  in  Deutschland”  by  U.R.  von  Hcrz,in 
Explosivstoffe,  1954,  Heft  5/6,  pp  64-8. 

Gaseous  Metal  Treatment  ,  such  as  chromatizing  of  i  on 
or  steel  articles  by  the  diffusion  of  chromoua  chlunue 
vapor  at  high  temperature  ,  is  briefly  described  in  BIOS 
Final  Repts  839  (1946)  and  1534  (1946). 


E1Z  Elektrischer  Electrical  fuze 

Zunder 

K1AZ  Kleinanfschlag-  Small  impact  fuze,  small 
zOnder  PD  fuze 

KpfZ  Koplzilnder  PD  fuze 

g/  —  PD  fuze  unde-  a  ballistic 

cap,  except  in  the  case 

of  KZ  38  an  ordinary  PD 
fuze 

VgrZ  Wurfgranatziinder  Mortar  shell  fuze,  infantry 

gun  or  howitzer  shell 
fuze 

ZtZ  Zeitzundet  Time  fore 

Note!  The  letters  Nb  following  the  fu«  number  signify 
smoke  shells;  the  letters  ZerIP  signify  the  presence  of 
a  gunpowder  pellet  which  is  destroyed  on  firing  to  release 
a  centrifugal  firing  device.  Fuzea  with  a  setting  device 
for  optional  delay  are  stamped  with  the  letters  *m",  "V", 
"o"  to  indicate  the  position  to  which  the  slot  in  the  setting 
plug  must  be  set  to  cause  either  delay  or  non-delay.  The 
*•*  stamping  indicate*  the  setting  position  lot  "without 
delay",  the  “V"  atamplng,  followed  by  numeral*  auch  as 
V(0.25),  indicate*  delay  and  the  figure*,  the  period  ol 
delay.  The  letter*  "oV",  stamped  together,  signify  "oho* 


Goal***  Delay  Detonators  (Electric).  German  gaslcsa  delay 
detonators  of  WWI  were  usually  prepared  as  follows: 
Al  or  Cu  detonator  shells  (lltilse)  having  an  outside 
diameter  of  7.20  mm  (for  Al)  und  a  length  ranging  from 
52.5  to  85  mm  (depending  on  the  delay  required)  were 
thoroughly  cleaned  and  dried  before  loading. 

Tetryl  was  loaded  first  in  two  increments.  ..  total  of 
0.7g,  to  serve  as  a  base  charge;  this  was  followed  by 
an  initiating  charge  of  0.3g  of  60/40  L  A  /L  St  mixture 
and  a  perforated  (reinforcing)  cap  all  pressed  at  250 
kg/cm? . 

Note:  Tetryl,  as  well  as  L  A  and  L  St  ,  were  previously 
dried  to  a  maximum  moisture  content  of  0.1ft.  o 

After  keeping  the  loaded  detonators  for  3  days  at  50 
in  order  to  remove  all  tracea  of  moisture,  50  mg  ol 
loose  Intermediate  composition  ***  placed  ou  top 


of  the  reinforcing  cap.  , 

lote:  The  intermediate  composition  (powdered  mixture  ot 
>b  and  KMnO.)  forma  a  loose  connection  between  the  delay 
:ompo*ition(to  b«  loaded  next)  and  the  Initiating  composition 
L  A  /L  St  ).  The  intermediate  composition  burn*  with  n 
strong  flame  which  facilitate*  the  ignition  of  LA  /L  Si 


ZES 


IPRCLLECTILF) 


Per  l>5 


Pftmet  cYttgr 


(O’Vl  \\  KClO  ‘$h  S  * 

uhr  i‘  ic- 

Sai.,v  ,t*  ,i  Im'vt 

Imhic  in  '.^VC 

Sam**  an  above 
Sane  an  above 

Same  an  above 
None 

None 


None 

29/40/3 1-MF/KClO/SbS 
I  2/46/34/ft-V  F/KClOj/* 

Sb^Sj/  abrasive 

54/34/1  2-KC.lO  /Sb  S./ 

s  .as 

f.nt 

8/60/29/3-M  F  /KClO  / 
Sb^Sj/  glass 

59'27/10/4-KCIO  ./Sh  S./C/ 
abrasive 
Same  as  above 
26/}7/J0/7-M  K  /KClO  / 
SbjS^/glass 

None 

None 

1V45/J4/8-M  F  /KCIOs/ 
SbjSj/  abrasive 

None 

5 1/24/2  5-KClOj/SbjSj/ 
grit  ;>  i. 

None 


14/38/42/<rM  F /KC10S/ 
Sb2Ss/  «las* 

41/41/3 /15-L  St  / 

*‘(N°A/SbaV 

Ca  filicide 

65/35-LA/Ca 
filicide  over  PETN 


None 

None 


None 


None 


Table  1 1 
fm»  Tmlna 


j  hriMimitf  charge  layers  I 

gJuEHii 

I.o  wer 

linen 

1.  St 

1.  A 

37mm  At*  shell 

lllticK  powder 

1.  A 

PKTN/TNT 

47mm  Al*  shell 

(cover  charge) 

55/45-1.  A  St 

PR  1  N 

Vlmm  AP  unit  IIK 
sheP  80mm  CM  shell 

39/34  '--1.  A  /I.Si  /alm.nivr' 

Pin  N 

Hllnnu  Al>  shell 

M  F 

50/50-TNT/ 

tctryl 

Land  mine 

(.3  37-1  A  , L  St 

Tetryl 

40mm  lib  shell 

1.  A  /C.»  silicide 

PKTN 

50mm  IIK  shell  and 

HE  tuper  bore  sheli 

(24/43/32/1-  black 

PKTN 

^mni  AP  shell 

powder/M  F  /KClO  / 

■ShS  )nue,(l.  A  /grit) 
fw/7/1 1-L  A  /Sb  S  / 
abrasive  *  3 

I'KiN 

t7mm  and  50mm 

111*!  shells 

La  A 

PKTN 

47mm  IIK  shell 

la  A 

PHTN 

47mm  IIK  shell 

L  A  /L  St 

PHTN /wax 

50mm  AP  shell 

L  A  n.  St 

PKTN  /wax 

75mm  AP  shell 

14/86-L  A  /L  St 

95/VPKTN/ 

wax 

47mm  AP  shell 

55/45-L  A  /L  St 

PKTN 

75mm  AP  shell 

1.  A  /I.  St 

PKTN/wax 

88mn  Al*  shell 

65/35/-L  A  /L  St 

itnx 

88mm  AP  shell 

55/45/-L  A  /L  St 

PKTN 

88mm  IIF.  Mecli  TF 
shell 

55/45/-L  A  /L  St 

PK  IN 

105mm  IIK  How 
shell 

94/6-L  A/iciirtcruc 

PKTN 

A/T  Stick  •  grenade  41 

L  A  /L  Sr 

PKTN 

50mm  Mor  bomb 

(5/76/1  5>*NC/lead  oxide/ 

PKTN 

80  mm  Mor  bomb 

silicon)over  (25/52/23  • 

KCI0s/PbCrO4/ailicon  ) 

M  F 

40/60 

•tetry  l/TNT 

(pressed) 

Tcllermine  35 

59/39/2-L  A  / 

L  St  /graphite 

PKTN 

Tellerminc 

42  or  43 

L  A  /LSt 

87/13 

-PETN/wax 
|  and  tetryl 
l«oster 

75mm  HoC  shell  38, 

1  05mm  HoC  shell  39 

94/6-L  A  /tetracene 

- 

PETN 

A/T  Rocket  30 

94/6-L  A  /tetracene 

* 

PETN 

88mm  A/T, HoC 

Rocket 

L  A  /L  St 

PETN 

88rmA/T  HoC 

Rocket,  150mm 

Rocket  41 

60/4  0-L  A  /L  St 

• 

PETN 

210mm  Rocket  42 

Abbe  aviation  si  AP  Armor-piercing;  A/T  Antitank;  BO  base  detonating;  CM  Chemical  mortar;  P  Fuze;  HE  High  ex- 
plosive;  HoC  Hollow  charge;  Hew  Howitzer;  L  A  Lead  azide;  L  St  Lead  styphnate;  M  f  Mercuric  fulminate; 
Mar  Mortar;  PD  Point  detonating;  PETN  Pentaerythritol  tetranitrate;  T  Time;  Tatlarmlna  Land  mine 


Get  66 


I  he  next  step  was  to  press  into  contact  with  the  inter¬ 
mediate  composition  the  delay  clement  contg  a  com¬ 
pressed  pulverulent  mixture  of  Sh  and  KMnO  .  The 
dt-toriator  shell  was  then  crimped  just  above  the  upper 
end  of  the  delay  sleeve  in  order  to  provide  a  seat  for 
the  Mipotam  sealing  plug. 

Note:  According  to  CIOS  Kept  24-3,  pp  5-0.  the  gasless 
delay  powder  (also  called  gasless  delay  tune  powder  ) 
consisted  of  about  TUT  Sb  powder  and  >05?  K  permanganate 
lor  slow  burning,  or  about  16??  Sb  and  5-1%  K  permanganate 
for  fast  burning  The  permanganate  was  ground  in  a  disc 
or  plate  crusher  mill  to  approximately  80  mesh.  The  Sb 
was  ground  from  lumps  in  a  vibratory  hall  mill  and  the 
powder  was  transferred  by  a  screw  feed  into  an  air  separator 
The  lines  which  did  not  exceed  10  microns  in  size  were 
collected  and  blended  with  the  permanganate  by  means 
of  a  tumbling  mill.  The  resulting  mixture  was  compressed 
into  tablets  in  r.  rotary  multiple  punch  press.  (It  is  assumed 
that  the  tahltis  were  formed  to  give  more  intimate  con¬ 
tact  between  the  ingredients).  The  tablets  were  then 
broken  down  in  a  plate  crusher  mill  and  the  resulting 
,.owder  used  for  filling  detonators. 

The  fusehead  assembly  (see  Fuschead  Manufacture)  con¬ 
sisting  of  hiidge  wire,  igniter  head,  two  lead-in  wires 
(insulated  by  Mipolam)  and  the  Mipolam  plug  was  in¬ 
serted  in  the  detonator  shell  in  such  a  manner  that 
the  plug  rested  on  the  shoulder  of  the  detonator  shell 
formed  by  crimping.  A  second  crimping  was  then  made 
above  the  plug  and  the  lead-in  wires  were  connected 
to  a  source  of  electricity  when  the  detonator  was  to  be 
fired. 


at  a  density  of  1.45,  heat  of  esptosion  1158  kcsl/kg,  temp¬ 
erature  of  explosion  2485  ,  volume  of  gsses  at  NTP  864.4 
1/kg,  specific  pressure  9733  stm. 

ReferenceiP.Naodm,  Nitroglycerin(1928),  pp  378  and  381. 

Geloline-Corhonll  (Gelatiu-Carbonite).  Several  varieties 
of  these  permissible  explosives  sre  described  by  Naoum, 
Nitroglycerin,  Baltimore,  (1938),  pp  407,  411  Sr  441,  as  can 
be  teen  from  Table  18 

Tobla  IB 


1 

Gelatin-carbonttes  | 

I  Ingredients  and 
some  properties 

i 

lit 

I) 

No 

designation 

Am  nitrate 

31.0 

46.4 

31.5 

41.5 

Na  nitrate 

4.4 

7.0 

* 

K  nirr»»n 

- 

' 

5.1 

* 

NG  (mixed  with  collod  cotton) 

23.6 

10.1 

30.0 

26.0 

Glycerin  plus  gelatin 

4.0 

5.0 

2.5 

6.9 

Na  chloiide 

24.0 

27.5 

30.9 

25.5 

Vegetable  meal 

10.0 

4.0 

• 

TNT 

3.0 

* 

’ 

Ultramarine 

* 

* 

* 

0.1 

Oxygen  Balance »% 

-13.1 

*2.2 

t-  5.3 

• 

Trauzl  Test,  cc 

220 

200 

225 

260 

Veloc  of  Detonation,  m/sec 

* 

' 

* 

2300 

References: 

1 )  A. Ashcroft  er  nl,  BIOS  Final  Rept  833.  Item  2,  H  M  S  O 
London  (1946), Appendix  A3 

2)  Anon,  Manufacture  of  German  Detonators  and  Detonating 
Compositions,  PB  Rent  95,613  (1947)  (Section  B  to  L  incl). 


G»lotloe-Cb»H«li*  (G-rlat! s-Cbe«fd!»»).  Gelatinous  explosives 
based  on  chlorates,  such  as  Na  chlorate  70,  and  collod 
cotton  gelatinized  with  liquid  TNT  30%. 

Reference:  p.Naoum,  Nitroglycerin,  Balrimoie  (1928),  P  353. 


Gaspotronen.See  Gasdtuckpatronen. 

Gagenlbufiga  «der  Kurmilotlv#  Zlindung  (Running  Toward 
or  Cumulative  Priming),  in  order  to  increase  the  efficiency 
of  an  explosive  charge  it  was  initiated  simultaneously 
from  the  opposite  ends,  using  two  electric  blasting  caps 
or  pieces  of  detonating  fuse.  . 

£  A.Stettbacher,Spreng-  und  Schiesstoffe,  Zurich(1948)»  P 135J, 


Suluiina-Astrollt  (Gelatin-Astralite).  A  plastic  low-freezing 
explosive  based  on  dinitrochlorohydnn  (DNCH).  Several 
varieties  existed,  of  which  the  composition  manufactured 
before  VVIi  by  the  Dyn&mit  A  -G  was  widely  used  in  shall 
sinking  by  the  freezing  process  and  also  in  other  rock  work 
where  low-freezing  dynamite  is  desired  during  the  colder 
parts  of  the  year,  such  as  in  building  water  power  plants. 

It  had  approximately  the  following  composition  and  _ prop¬ 
erties-.  gelatinized  dinitrochlorohydrin  (DNCH),  including 
NG  30,  mixture  of  DNT  and  TNT  10,  and  Am  and  Na 
with  wood  meal  60%;  Trauzl  rest  value  400cc,  Pb  block 
crushing  18.0  mm,  sensitiveness  to  initiation  te<»uir'd  a 
least  a  No  3  cap,  propagation  (gap)  us.ng  two  25  mm  cn - 
t ridges  20.0  can,  velocity  of  detonation  73°°  m/.ec,  heat 
of  explosion  1127.5  kca l/kg,  temperature  of  explosion  2534  , 

densuy  which  was  permitted  to  be  trans¬ 

ported  on  German  railroads  was  required  to  contain  gel¬ 
atinized  dinit.oglycol  30,  aromatic  dm.trocompoundsS, 
aromatic  trin i.rocompounds  4,  Am  nitrate  and  veget.ble 
meal  58%.  It.  properties  were:  Trauzl 

block  crushing  19.0  rensttiv.ness  to  initiation  re 

quired  at  least  No  1  cap,  propagation  <gap)(u».nStwo  2}  m 
cartridges  50.0  mm,  velocity  of  detonatton  about  6500  «"/•« 


Gal  otlne-Detunenlt  (Gelatin-Dahmenite).  A  type  ot  low-freez¬ 
ing  gelatinous  explosive  manufd  before  Wl. 

Table  18n  gives  two  types  A  and  B 


Table  18a 


Ge  latin-c 

ihmenitcs 

Ingredients  and  some  properties 

A 

B 

Dinitroglycerin 

Collodion  cotton 

Nitrotoluenes 

Naphthalene 

Ammonium  nitrate 

Potassium  nitrate 

Sodium  nitrate 

Alkali  chloride 

Trauzt  Test,  cc 

Charge  limit  in  firedamp,  grams 

27.4 

0.6 

4.5 

0.5 

32.0 

2.0 

5.5 
27.5 

233 

350 

27.4 

0.6 

3*5 

32.0 

2.0 

4.5 

30.0 

205 

700 

Reference:  P.Naoum,  Nitroglycerin  (1928),  p  419. 


Galotina-Oonorit  (Gelatin-Donarite).  A  type  ot  gelatinous 
industrial  explosive  containing  about  50%  of  Am  nitrate, 
30%  of  mixture  of  dinitrochlorohydrin  with  nitroglycol  and 
20%  of  other  ingredients.  Its  properties  are:  temp  of  ex¬ 
plosion  3225°  C,  vol  of  gases  at  NTP  803  l/k«.  cartridge 
density  1.45.  specific  pressure  10100  kg/cm2,  veloc  of 
deton  6250  m/sec,  Trauzl  rest  380  cc  and  impact  sensitivity 
with  2  kg  weight  20  cm. 

(See  also  Donarit  Gelatin  Type,  under  Donarit) . 

Reference:  F.Weichhelt,  Sprengtechnik,  C.  Maibold,  Halle/ 

Saale  (1953),  pp  37  &  375. 


ll'.T  (.  • 


Gelatlne-Dynomit  (Gelatin  Dynamite)  -  the  first  gelatinous 
Nil  explosive.  It  was  ptepd  by  A.Nohel  in  1875  (See 
Swedish  Section).  The  'current  gelatin-dynamites  consist  of 
c’ll  to  (iYl  of  a  litgiid  nitric  ester  (such  as  N(!)  mixed  with 
a  small  amount  of  collodion  cotton  and  KO  to  55"!  of  "/umisch- 
pulver*,  called  in  the  U  S  A  "dope"  . 

1  hey  may  be  subdivided  into  the  foliowir.j  types: 

A)  Gewdhnliches  und  schwi-re -friert  (it.iinary  and 

difficultly  freezing  (low  freezing) 

11)  Phlegmatisiertes,  trar.sportsicheres.  Pitiegmutizcd,  sufe 
to  transport 

S'.)  Scbl.igwi'tieros.  Sate  in  the  presence  of  firedamp  (per* 
laissthlc  dynamites! . 

To  the  A  tvpe  of  dynamites  belong  the  b'astinp.  gelatin 
and  the  dynamites  shown  in  Table  IS)  with  the  exception  of 
those  which  contain  only  a  small  amount  of  NO.  Any  of 
these  explosives  may  be  tendered  tow-freezing  by  incor¬ 
porating  nitroglycol,  dinitroglyccrtn,  dinitrochlorhydrin,  etc. 


The  following  Composition,  listed  by  Stcttbacbcr  (Kef  A, 
p  85),  may  be  given  as  an  example  of  the  "  schwchrge- 
frierbares"  dynamite  :  NO  with  nitroglycol  62.5,  cnllod 
cotton  2.5,  Na  or  K  nitrate  and/or  K  perchlorate  27.0,  and 
wood  meal  or  rye  meal  8.0'’i  with  prepared  chalk  fSchlUmm- 
I. rente)  added  0.5*;. 

To  Tie  |i  gtoup  belong  dynamites  in  whirh  part  of 
the  NO  is  replaced  by  dinitrochlorhydrin  . 

Note:  Aromatic  nitrocompounds  have  been  used  in  other 
countries  to  replace  part  of  the  NO. 

To  the  t.  group  belong  explosives  containing  small 
amounts  of  NO  and  appreciable  amounts  of  cooling  agents 
such  us  alkali  chlorides.  Dynamites  which  contain  larger 
amounts  of  ammonium  nitrate  (see  Ammcngclatinc)  also 
belong  to  th  permissible  gri  up. 

Table  1  which  follows  gives  composition  and  some 
properties  of  typical  gelatin-dynamites 


Table  19 


Components 

High-strength  gelat 

n-dynamiten  j 

Other  gelatin-dynamites 

- 1 

and  some 
properties 

•‘lasting 

gelatin 

an 

80s; 

75*; 

No  1 

No  2 

No  3 

No  4 
a 

No  4 
b 

No  5 

NG 

92 

75.8 

75 

70.4 

62.5 

56  to  61 

40.0 

40.0 

40.0 

18  to  20 

Col  tod  cotton 

8 

5.2 

5 

4.6 

2.5 

1  to  5 

- 

- 

- 

- 

Ve*v  table  meal 

- 

3.8 

5 

5.7 

8.0 

3  to  8 

6.0 

7.0 

2.0 

2  to  4 

TN  I  A-  DNT 

- 

- 

- 

- 

- 

0  to  1 

1  0.0 

- 

- 

1  2 

Hydrocarbon 

- 

- 

- 

- 

- 

- 

* 

- 

5.0 

- 

K  nitrate 

- 

15.2 

15 

19.3 

- 

- 

• 

- 

- 

Na  nitrate 

- 

- 

- 

- 

27.0 

41.0 

41.0 

- 

- 

Alkali  nitrate  and/or 

K  perchlorate 

• 

- 

“ 

- 

' 

25  to  30 

“ 

K  perchlorate 

-  • 

- 

- 

■ 

41.0 

54 

Cooling  agents,  such 
as  alkali  chlorides 

' 

‘ 

12.0 

12.0 

12 

Oxygen  Balance,  *3 

♦  0.4 

- 

- 

- 

+4.4 

- 

♦  7.0 

♦  12.0 

♦  2.5 

♦  11.0 

Density 

1.6 

- 

- 

- 

1.55 

- 

i .-:» 

1.7 

1.8 

1.8 

Trauzl  Test,  cC 

56) 

- 

- 

- 

400 

- 

290 

250 

330 

250 

Pb  Block  Crushing, 
in  mm 

24.0 

* 

20.0 

" 

18.0 

19.0 

20.0 

18.0 

Max  Veloc  of 
Detonation,  iri/sec 

8000 

: 

“ 

7000 

“ 

6500 

6500 

6500 

6500 

Heat  of  Explosion, 
kcal/kgdl^O  vapor) 

1560 

“ 

* 

* 

1235 

“ 

1030 

850 

1150 

R00 

Temp  of  Kxpln,°C 

3200 

- 

- 

- 

295( 

2800 

2500 

3000 

2650 

♦ 


.♦ 


Note:  Due  to  the  shortage  of  nitroaronntic  compounds 
during  W  3  the  Germans  used  some  commercial  dynamites 
in  demolition  charges  as  well  as  in  some  hand  grenades. 
(See  also  Ammondynamit,  Ammongelatine,  Donarit  and 
Gelatine-Dynamit), 

References: 

1)  P.Naoum,  Nitroglycerin  etc.,  Baltimore  (1928),  pp  331, 
334  and  349-50 

2)  J. Pepin  Lshalleur,  Poudres.etc  ,  Paris  (1935),  p  333 

3)  Anon,  Allied  and  linemy  lvxplosives,  Aberdeen  Proving 
Ground,  Md  (1946)  pp  151-2 

4)  A.Stettbacher,  Spreng-  und  Schiessluffe,  Zurich,  pp  85-86. 

G«lotlne.Leonit  (Gelatin-Leonite)  •  One  of  the  permissible 
gelatinous  low-freezing  explosives  manufd  by  Westdeutsche 
Sprengstoffwerke  at  Dortmund  L  Naoum,  Nitroglycerin  (1928), 
p  418  J. 


Table  20  (Galatlng-Prosperlt) 


Components  and  some 

Designation  | 

properties 

i 

2 

DNCII  (dinitrochlorohydrin) 

20.0 

20.0 

NG  (nitroglycerin) 

5.0 

5.0 

NC  (nitrocellulose) 

0.5 

0.5 

DNT  (dinitrotoluene) 

5.0 

5.0 

Cereal  meal 

2.5 

2.0 

Am  nitrate 

36.0 

30.0 

Na  nitrate 

4.0 

to.o 

Na  chloride 

21.0 

27.5 

K  oxalate 

6.0 

- 

Oxygen  Balance,  % 

♦  0.4 

-1.2 

Trauzl  Test,  cc 

225 

210 

(See  next  page). 
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Geletine-Prosperit  (Gelutin-l'iosperitt-).  According  to  Naoiim 
(Ref  I  i\  .')  pi'l.um-|>ii..-.perit<-s  were  low-freezing  gelatinous 
explosives  based  on  dinitriichlornhydrin,  Tahlc  20  lists 
two  sutli  explosives. 

(See  previous  page). 

References: 

I  )  Naoum,  Sclness.  mid  Spreugsioffc,  Drrstle  ■  ;  p  152 

2)  Naouin,  Nitroglycerin,  li.iltimorc,  (1928),  >18. 

Geloline-Romperit.  Same  as  (itlatine-i)o.iarit  p  WeichcL, 

uviJM'  r 

Gelatine-Telsit  .  See  under  Swiss  Explosives, 

Gel  atme-Tremnnit  ( Ge  I  at  i  n-Tre  non  i  te) .  Gelatinized  low- 
Ireeztng  explosives,  nianufd  for  many  yeats  by  the  Castroper 
Sirherheitssprengstoffe  in  Westphalia.  E  g  :  a)  gelatinized 
di-  and  trinitroglyccrin  47.5,  DNT  5.0,  wood  meal  5.C,  Am 
nitrate  22.5,  and  Na  nitrate  20.0*1;  Trauzl  value  400  cc; 
h)  gelatinized  di-  and  trinitroglycerin  30.0,  LINT  10.0,  wood 
meal  2.0,  Ain  nitrate  40.0,  and  Na  nitrate  18.0%;  Trauzl 
test  value  J75  cc. 

Reference:  Naoum,  Nitroglycerin  (1928),  p  368. 

Gelotine-Wetter-Astrolit-  Gelatinous  low-freezing  dynamites 
used  prior  to  WV1:  a)  dinitrochlorohydrin  20.0,  NG  5.0, 
collod  cotton  0.5,  DNT  5.0,  meal  2.5,  Am  nitrate  36.0, 

Na  Nitrate  4.0,  K  oxalate  0.0,  and  Na  chloride  21.0%;  Trauzl 
test  225  cc  arid  oxygen  balance  i  0.4%  (Ref  l);  b)  dinitro- 
chloroliydtin  16, •  NG  4.0,  collod  cotton  0.5,  MNB  1.0*  DNT 
:  Id).  Am  nitrate  7.5,  flour  or  potate  meal  7.5,  Na  nitrate 
8,0,  charcoal  0.5,  castor  oil  2,  Am  oxalate  2.5,  and  Na 
chloride  14%  (Ref  2). 

References: 

1 )  Naoum,  Nitroglycerin,  Baltimore,  (1928),  p  418 

2)  Thorpeb  Dictionary,  London,  v  4  (1940),  p  554. 

Gelatine-Wetter-Nobelit.  A  permissible  explosive  for  use 
in  gaseous  coal  mines:  gelatinized  NG  30,  Am  nitrate  26.5, 
wood  meal  0.5,  Na  chloride  40  and  3%  of  a  50%  aqueous 
solution  of  Ca  nitrate  £ A.Stettbacher,  Spreng-  und  Schiess- 
stoffc,  Zurich  (1948),  p  91-2  ]. 

Gel  a  tin)  erf  Shi  gkell  von  Nitrocellulose  (Gelatinizing  Ability 
of  NO-See  Kast-Metz,  (1944)  pp  111  4  201-4. 

Gelotinlermittel  odcr  Loscmittsl.  See  Gelatinierungsmirtel 
fur  Nitrocellu*ose. 

Gel atlnierung  (Gelatinization).  See  general  section. 

Gelatinierungsmirtel  Kir  Nitrocellulose  (Gelatinizing  A- 
gent  for  NC)  •  See  Kast-Metz  (1944)  pp  109-162. 

Gelatinlerverfohren  (Gelatinization  Process).  Gelatinization 
of  NC  is  described  in  the  general  section. 

Gelotit  I  (Gelatite  l).A  mining  explosive  consisting  of  30 
to  37.5  Am  nitrate,  30  of  NG  (containing  some  collod  cotton), 
0.5  to  1.5  wood  flour,  0  to  2  DNT  (contg  0  to  50%  TNT) 
and  32%  alkali  chloride.  It  was  permissible  in  gaseous 
coal  mines,  provided  the  charge  was  not  higher  than  200g. 
In  dusty  and  non-gaseous  mines  the  maximum  charge  was 

600g. 

References: 

1)  J.Pepin  Lehalleur,  Poudrrs,  etc,  Paris  (1935),  p  414 


2)  C.  Bey  ling  und  K.Drckopf,  Sprcngstoffe-  und  Zlindmittcl, 
Springer,  Berlin  (1936),  p  100. 

Gelbmehl  (Yellow  Flour).  Same  as  Tctranitrocarhazole. 

Gelbmeht  S  (Yellow  Flour  S).  Same  as  Tctranitrodiphenyl- 
sulfonc. 

Galignlt  II, One  of  the  gelatin  dynamites  manufactured  belore 
TW1:  NG  47.5,  collod  cotton  2.5,  K  nitrate  37.5,  wood  meal 
3.5  and  rye  meal  9%.  [Naoum,  Nitroglycerin  (1928),  p  330}. 

Golose  or  Golocton  (Cairaghan  Moss).  (CslI)oOg)x  >  ni  wt 
( 162.08)  x.  CarUihydrate  obtained  from  agar-agar.  Its  aqueous 
solutions  were  used  in  some  ammonium  nitrate  explosives 
for  controlling  the  plasticity,  such  as  in  Wetter-Wasagit  B: 

NG  27.8,  NC  0.7,  Am  nitrate  30.5,  rock  salt  39.5,  gelose 
0.7,  wood  meal  0.3,  and  talc  0.5%. 

References: 

1)  R. Ashcroft  cl  ul,  BIOS  Final  Rept  833,  Item  2,  . 

M  S  O  ,  London  (1946),  p  Al/11 

2)  PB  Rept  62,877  (1946),  Table  1. 

Gelsenkirchen  Tasting  Gollary(Schlagwetter-Versuchsstrecke 
in  Gelsenkirchen).  See  under  Testing  Galleries  in  the 
general  section. 

Gerat  38-  See  "DO  Gerat  38",  under  Abbreviations  at 
the  end  of  the  German  section. 

Gerat  040.  Same  "60  cm  Morser  Karl*  listed  under  Weapons. 

Gorllch  Type  Gun  (Gerlich  Reducing  Bore  Gun).  Same  as 
Tapered  Bore  Gun  or  Squeezehore  Gun. 

Geschoss  splitter  probe  (Projectile  Fragments  Test).  See 
Fragments  Density  Test. 

GeschStz  (Artillery  Piece,  Gun).  See  under  Weapons  • 

Geschwindlgkolt  dor  Druckstelgening  (Rate  of  Pressure 
Increase).  The  relation  between  pressure  and  time  of  burning 
of  propellants  may  be  determined  as  described  in  H.Br  unswig, 
Das  luuchluse  Fuiver,  Berlin,  (1926).  PP  2l)-;u.  If  th'  rate 
of  burning  is  great,  the  propellant  is  called  Schnell  (quick) 
and  if  the  rate  is  low,  the  propellant  is  called  Langsam 
(slow). 

Geslllt  (Gesilite)  •  Gesilites  were  permissible  explosives 
used  during  and  after  WWI.  Table  21  gives  two  examples 


Tobla  21 


Components 

Desis 

nation 

No  1  1 

No  2 

NG  (nitroglycerin) 

30.75 

30.75 

DNT  (dinitrotoluene) 

5.25 

5.25 

Am  nitrate 

22.00 

Na  nitrate 

18.00 

- 

Dextrin 

39.00 

21.00 

Na  chloride 

7.00 

21.00 

References: 

1)  E.Colver,  High  Explosives,  N  Y  (1910)*  p  167 

2)  F.M.  Turner,  Condensed  Chemical  Dictionary,  Reinhold, 
N  Y  (1942),  p  289. 
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Geixner  Pro|uctll«.  Accord  ing  to  U.  I  tornlx-rgct  "V-2" 
\ikin);  (I'l5iy,  pp  122-*,  Ur  (Min  Oc.xsncr  of  Mrcncmunilc 
dvtplupcd  during  \\Y  tl  c  trcmrly  slender  ,  (in-stabilized 
sub-caliber  projectiles  which  could  l>t  fired  from  ordinary 
f'.un  barrels.  It  scents  that  these  projectiles  were  identical 
with  the  "arrow  projectiles",  briefly  described  tinder  A. 
These  projectiles  were  used  in  the  105  mm  Antiaircraft 
tiun  (10.5  cm  Mali)  and  in  the  dr.;;  mm  Coin  Type  5  (28  cm 
K-5).  It  was  claimed  that  hy  using  such  projectiles  in  the 
Gun  K-5  the  rants- w  ts  increased  front  ,17  miles,  for  the 
ordinary  projectile,  to  5(>  miles  with  the  arrow  projectile 
carrying  a  sabot  behind  thiclc-wallcd  fins.  V( ith  a  lighter 
type  of  projectile,  which  instead  of  a  sabot  had  an  obturation 
skirt  attached  to  its  middle,  a  range  of  \hout  VO  miles 
was  attained.  When  using  this  projectile  the  lateral  dis¬ 
persion  was  only  about  2  mils.  (See  also  under  Arrow 
Projectile). 

GEJTEINSSPRENGSTOFrE  (Masting  l-xplosives). 

These  are  explosives  suitable  for  blasting  rocks,  ores, 
constructions  etc  ,  hut  not  for  gaseous  coal  mines.  The 
following  types  have  been  ttsco; 

Gesteins-Alblt.  Na  perchlorate  HO,  1)\\  12,  wood  meal 
3,  phcnanthiene  3  and  NCI  2*i  (Kel  i,  p  129) 
Geitelns-Dorfir.  Am  nitrate  (5,  TNT  15,  K  nitrate  5, 
rye  flour  5  and  Na  chloride  lUtl;  velocity  of  detonation 
46.05  m/sec  at  d  1.17  with  a  50  mm  diameter  confined 
charge  (Kel  2,  p  195). 

Gestelm-Kotonlt  (Gesteins-Coronite).  A  type  of  com¬ 
mercial  explosive  several  varieties  of  which  are  given 
in  Table  22 


Table  23  (Gettelns-Persallr) 


Gesteint. Westfall »  (Gestcins-Westphalitc).  An  ammonal 
type  explosive  consisting  of  Am  nitrate  Hi. 5,  PNT 
12.0  and  A1  J.555  'Ref  2,  p  114). 

References: 

1)  A. Marshall,  Explosives, Churchill, London, v  If  15? i ?),  ;;384 

2)  E.Haineu,  Explosives,  Van  Nns.-rand,  \  Y  (1919).  p  114 

3)  P.Naoum,  Schicss-  und  Sprengstoffe,  Steinkopf,  Dresden 
(1927),  pp  129, 133 

4)  P.Naoum,  Nitroglycerin  v.c,  Williams  A  Wilkins.  Baltimore 
(1928),  p  428 

.>)  C.Ileyling  &  k.Drekcpf,  Sprengstoffe  und  Xundmittel, 
Springer,  Berlin  ( *936) 

6)  T.  1.. Davis,  The  Chemistry  of  Powder  and  Explosives, 

Vilev,  N  Y  (1943).  p  364. 
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Gesteins-Permonlt  oder  Per  man  It  I.  Perchlorate  ex¬ 
plosive  manufactured  before  W I  by  the  Sprengstofl 
A  -G  Carbonit  for  use  in  potash  and  ore  mines:  K  per¬ 
chlorate  30,  Am  nitrate  40,  Na  nitrate  7,  TNT  15,  flour 
4,  wood  meal  3.  and  jelly  1*1.  Its  Trauzl  test  value 
was  320  cc,  gap  test  7.0  cm  and  sensitiveness  to  im¬ 
pact  with  a  2  kg  weight  70  cm.  (Ref  1). 

Gssteins-Persoiit  (Gcsteins-Persalite).  A  type  of  com¬ 
mercial  explosive  described  in  Ref  3,  p  1)3.  The  com¬ 
position  and  some  properties  of  these  explosives  are 
given  in  Table  23. 


Gesfreckte  Oynomlt  (Stretched  Dynamite).  See  under  Full- 
stoffe. 

Gewahr  (Rifle).  See  under  Weapons. 

Gewehr  43.  German  semi-automatic  rifle,  caliber  7.92  mra, 
developed  in  1943.  This  rifle  incorporated  some  features 
of  a  similar  Russian  weapon,  particularly  the  Degtyarev 
LMG  (light  machine  gun)  and  the  Tokarev  semi-automatic 


Get  70 


title.  The  Geweht  43  weighed  9.75  Ihs  together  with  n  0.25 
pound  sling  unit  n  ,0.4  pound  magazine.  [M. Johnson,  It 
O.du.im  e  29,  30(1-510,  (19151] 

Gewerbllchetprengmlttel  (Industrial  or  mining  explosives) 

See  Commercial  Explosives. 

Gewichtsverluxtprobe  (Loss  of  Weight  Test]  to  determine 
the  stability  u(  un  explosive  or  a  propellant,  is  described 
in  Kast-Mctz  (1944),  p  246  ci.. 

Gichtstoub  (Hue  Dust  or  Klast  Furnace  Dust).  It  was  used 
as  a  component  of  liquid  air  explosives,  hast-  Metz  ( 1944) 
p  167). 

Glosmine  43  v  Glass  mine  43). See  under  Landmines  and  also 
TM  9-1985-2  (1953).  p  275 

Glide  Oomb  (Cileithombe)  is  a  streamlined  missile  provided 
with  wings  and  stabilizers  to  allow  it  to  glide  towards  a 
target  in  free  flight,  after  it  is  released  from  a  plane  flying 
in  approximately  horizontal  position. 

The  hoin<<  is  used  to  attack  targets  at  a  greater  horizon¬ 
tal  distance  from  the  releasing  plane  than  would  he  attacked 
by  normal  bombs. 

This  method  of  bombing  is  designed  in  order  to  keep 
the  releasing  plane  out  of  the  range  of  enemy’s  AA 
guns. 

A  short  description  of  principles  of  a  glide  bomb  may 
be  found  in  the  following  paper: 

K.W.Sponder,  :  "Untersuchung  der  Seitenstabilitat  einer 
Glcitbombe  mit  einer  automatischeh  Steuerung  ohne 
Voreilung”,  Zentrale  fur  Winsenschaftliches  Bericht- 
wesen  der  Liiftfalirtforschung  des  Generalluftzeug- 
meisters  (ZV“),’  Berlin-Aldershof,  Forschungsbcricht 
Nr  1819,  May  (1943)  (Included  are  12  references). 
Note:  English  translation  is  available  as  Technical  Mem¬ 
orandum  1248  of  the  National  Advisory  Committee  for 
Aeronautics  August  1950. 

Glycerin (jSlyzerin).  See  general  section. 

Note:  According  to  M.L.Sheely,  "Synthetic  Glycerin”,  BIOS 
Miscellaneous  Report  No  24  ,(1948),  the  L.udwi  gshafen 
Plant  of  the  1G  Farbenindustrie  manufactured  synthetic  glyc 
erin  during  WVP  11  by  the  "Five  Stage  Method",  starting 
from  propanol,  chlorine,  Na  carbonate  and  Na  hydroxide. 
A  brief  description  is  included  in  the  above  Reference. 

Glycerogen.  A  colorless,  viscous,  glycerin-like  liquid 
consisting  of  about  3571  glycols,  35%  glycerin,  25-28% 
hexitol,  erythritol  and  other  compounds.  It  can  be  prepd 
by  continuous  catalytic  hydrogenolysis  of  sugar  at  200°  and 
325  atmospheres.  The  detailed  process,  operated  commercial¬ 
ly  at  the  ilochst  Plant  of  IG  Farbenindustrie,  is  described 
in  Ref  1. 

,  Glycerogen  was  used  as  a  substitute  for  glycerin  in 
cellulose  films,  sausage  casings,  printing  pastes,  phar¬ 
maceuticals  . -fr  and  its  nitrated  product  was  used  us  * 
substitute  for  NG  in  dynamites. 

References: 

1.  M.L.Sheely,  Glycerogen,  a  Substitute  for  Glycerin, 

BIOS  Miscellaneous  Report  No  23, ( 1948)  _ 

2.  F.M.Turner,  Condensed  Chemical  Dictionary,  Reinhold, 
NY  (1950),  p  320. 

Gtykol  (Glycol)  (abbrev  here  to  Gc).See  general  section. 


Glykolnltrat  (Nitroglycol,  abbreviated  to  NGc).  See  general 
section 

Glyaerln  oder  Glycerin  (Glycerin,  abbreviated  to  G).  See 
general  section. 

Glyxerlnhinftrot  oder  Glycerlntrlnitrnt  (Nitroglycerin, abtve- 
viated  to  NG]  .  See  general  section  under  Glycerin. 

G.M-1  (Liquid  Nitrous  Oxide)  v. as  used  as  a  fuel  booster 
for  airplane  engines  (CIOS  25-18,  p  5). 

GP  (Powder).  A  powdered  sodium  picrate  combined  with 
a  binding  agent  such  as  Igetex  SS  (copolyn  *r  of  butadiene 
and  styrene).  It  was  used  as  a  propellant  in  Panzerfaust 
ammunition  (CIOS  25-18,  p  28) 

“G”  Pulver  ("G"  Propellant)  (Known  in  the  German  Air 
Forces  as  "K”  Pulver).  It  is  a  "wol"  smokeless  propellant 
developed  before  W’U'B  by  Gen  Uto  Gallwitz  and  collaborators. 
Historical: 

The  use  of  nitroglycerin  (NG)  propellants  had  the 
following  disadvantages: 

a)  Glycerin  needed  ar  the  starting  material  for  MG  was 
obtained  in  those  days  from  food  materials  contg  fats 
and  oils  which  were  in  short  supply  during  tl.e  war. 

Note:  With  the  development  of  synthetic  methods  of  manuf 
of  glycerin  there  probably  will  be  no  shortage  in  future 
wars. 

b)  The  manuf  of  NG  propellants  involved  some  danger 
to  personnel,  particularly  during  the  rolling  and  ex¬ 
truding  operations 

c)  NG  is  comparatively  a  alow  and  poor  gelatinizing 
agent  for  NC 

d)  NG  propellants  are  "hot",  i  e  they  iwre  a  high  heat 
of  combustion  and  a  high  flame  temperature  which  results 
in  a  rapid  erosion  of  the  gun  barrel  and  a  decrease  in 
its  serviceable  life. 

Note:  The  marked  effect  of  the  heat  of  combustion  on  the 
gun  barrel,  (erosion),  is  shown  by  the  following  example: 
a  gun  using  a  propellant  with  950  keal/kg  was  good  for 
only  1700  firings,  while  one  with  820  keal/kg  could  stand 
3500  firings. 

Due  to  the  above  disadvantages  of  NG  propellants, 
work  was  started  in  Germany  about  1934  under  the  direction 
of  Gen  U.  Gallwitz  to  develop  a  propellant  which  would 
be  less  erosive  than  NG  propellants  and  at  the  same  time 
possess  the  high  ballistic  potential  required  for  muzzle 
velocities  of  the  order  3300  ft/sec. 

Ac  first  nitroglycol  (ethyleneglycoldinitrate)  (EGDN) 
was  tried  as  replacement  for  NG,  bur  this  proved  unsuccess¬ 
ful  due  to  the  extreme  volatility  of  EGDN  even  at  moderate 
temperatures.  Then,  in  1935,  Gen  Gallwitz  proposed  use 
of  nitrated  "Polyglykol",  a  product  easily  available  from 
non-food  materials.  Polyglycol,  which  is  a  mixture  of  di- 
ethyleneglycoldinitrate  (DEGDN),  (called  in  Germany  Di- 
g’.yko!)  with  s  small  amount  of  EGDN,  was  considerably 
less  volatile  than  straight  EGDN  and  although  it  was  more 
volatile  than  NG,  it  could  be  used  in  moderate  climates 
such  as  in  Europe.  It  proved  however,  to  be  unsuitable  for 
tropical  climates,  such  as  in  Africa. 

Polyglycol  (or  straight  DEGDN)  was  a  better  gelatioizer 
for  NC  than  NG,  but  the  most  important  fact  was  that  it 
produced  considerably  "cooler"  (calorific  value  about  690 
kcal/kg)propellnnts  than  it  was  ever  possible  to  obtain  with 
NG.  The  diminished  erosion  prolonged  the  life  of  gun 
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especially  th-  roUin,"  operation,  was  much  easier  ami  less 
dangerous  and  no  rolling  flaws  (often  observed  in  NG  PZ 
pellants)  were  observed.  Another  advantage  of  G  propellants 

Heine  a  pood  gelatinizer.DEGDNmay  be  used  in  smaller 
quantities  than  NG  and  in  a  wider  range.  For  in*»ance 
while  the  amount  of  NG  should  be  .fO-lS"  for  nn.' 
suits,  Dl, GUN  may  be  used  in  the  range  of  20  de 

remainder  being  NC  stabilizer  (such  as  centralite,  or  acar- 
e)  and  one  of  the  following:  urethanes,  phthalates,  flash 

“  K  “  NG"'’  «■**.. 

One  such  propellant:  61.535;  of  NC.  (blend  of  soluble 
and  insoluble  NC  giving  an  average  nitrogen  content  12  25D 

6  1  'fhT  7-3Vof  cthyl  ** - 

,  f  ?  Bte,A  5  °f  '  °aide>  C‘1  01  Sraphitc  and 

.00..  of  h  sulfate  had  a  calorific  value  of  690-700  keal/k* 

as  against  H20-950  keal/kg  for  NG  propel,.,,,,.  '  * 

.  A®  _W”  tmcnt,oncd  abo".  'he  DECDN  is  more  volatile 
than  NG  (4-5  times  more  volatile)  and  is  unsuitable  for 
tropical  climates. 

Inasmuch  as  the  German  troops  had  trouble  with  "G" 

JZ^7S  t  thC  ,,friC’‘n  camPa'Sni  Gen  Gallwitz 

X  ,n\ttated  P,oduct  °f  triethyleneglycol 

TFrnMt  *d  7  y  o1  ‘n  G"many)-  This  nitrated  product 
(TEGDN)  was  only  slightly  mote  volatile  than  NG  (about 
1/1  times)  and  was  quite  suitable  for  hot  climates.  The 
replacement  of  DECDN  by  TEGDN  permitted  tbe  production 
of  propellants  with  even  lower  calorific  value  than  the 

5a  «“yNrGr  .P1rop.eIlanr*-  For  ins,ance  one  containing 
NC  (a  blend  with  an  average  N  content  of  12.25D 
25.10  TEGDN,  12.00  ethyl  centralite, 0.25  MgO,  0.10  graph¬ 
ite,  and  4.005;  K  sulfate  had  a  calorific  value  of  650  kcal/kg 
TF.GDN  possesses  the  same  advantages  from  the  point  of 
view  of  its  gelatinizing  properties  as  DECDN  and  likewise 
permits  the  .'.corporation  of  non-gelatinizers  such  as  K 
sulfate  and  NGu. 

"G*  propellants  are  slow  burning  and  are  efficient  in 
weapons  where  a  projectile  remains  in  the  barrel  long 
enough  for  complete  combustion  of  the  prooel'ant.  All  kinds 
of  guns  large  howitzers  and  mortars  are  in  this  class. 

All  of  these  weapons  have  sufficiently  long  barrels 
for  complete  combustion  of  the  powder.  ”G”  propellants 
■n  flake  form  were  found  unsuitable,  however,  in  medium 
and  small  caliber  howitzers  and  mortars  because  a  pro¬ 
jectile  does  not  remain  for  a  sufficient  time  in  the  barrel 
for  complete  combustion  of  the  propellant.  In  these  cases 
“G"d°I*  propellants  were  found  to  be  quite  suitable.  (See 
also  Gudolpulver",  Erosion  of  the  Bote  and  under  Pro- 
pell-ints). 

References: 

1)  Uto  Gallwitz,  Die  Geschiitzladung  (Propelling  Charge) 
lleereswaffenamt,  Berlin  (1944)  (English  translation  is 
available) 

.2)  O.V.Stickland  et  al,  General  Summary  of  Explosive  Plants, 
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nature  of  the  projectile  is  indicated,  E  g  : 


Sprgr 
Sprgr  41 


Sprenggranute 
Sprenggtanate  4 1 

Nebelgraoate 

Gewehrgranate 

llandgranate 

Panzergranate 


Panzergranate  39  pZfir  39 


Par.zergrarate  40  Pzgr  4o 

Panzergranate  41  Pzgr  41 


Gewehrspreng- 

gtanate 

Gewchrpanzer- 

grnnate 

Gewehrpropa- 

gandagrnnate 

Gewehrfallschirm- 
leucht  granate 
Granate  Bcton 


Gewspgr 

Gewnzgr 


HE  shell 

lib.  shell  for  tapered 
bore  gun 
Smoke  shell 
Rifle  grenade 
Hand  grenade 
Armor-piercing  (AP) 
shell 

APCIiCME  (Armor 
-piercing  capped, 
ballistic  cap,  high 
explosive)  shell 
AP  shell  with  a  tung¬ 
sten  carbide  core 

AP  shell  with  a  tung¬ 
sten  carbide  core  for 
tapered  bore  gun 

Antipersonnel  rifle 
grenade 

Antitank  rifle 
gienade 

Propaganda  rifle 
grenade 

Illuminating  para- 
enute  rifle  grenade 
Anticoncrete  shell 
Hollow  charge  shell 


fuiutuntrcic  Snell 

Granate  Hohlladung  GrllL  Hollow  charge  shell 

inr/p""8"  ArtiI1«y  rounds  of  ammunition  may  be  divided 
into  I  atronenmunition  and  Kartuschmunition: 

A)  Einhelt (munition  odor  P atronenmunition  'One-piece 
ammunition  or  cartridge  ammunition).  It  is  an  ammunition, 
the  complete  round  of  which  may  be  loaded  int„  ,he 
weapon  in  one  operation.  This  corresponds  to  American 
fixed  ammunition.  The  complete  round  consists  of  a 
cartridge  case  containing  a  primer  and  a  propelling 
charge.  The  case  is  permanently  crimped  to  the  pro¬ 
jectile. 

Eg:  Rounds  used  in  AA  guns,  caliber  20  mm, 

SR  3<?  inT’  37  mm’  40  mn'*  42  mm*  50  mm>  ?5 

oo  mm,  and  105  mm. 

Note:  The  Germans  designated  the  caliber  of  guns  in  centi¬ 
meters  but  we  designated  them  in  millimeters  in  order  to 
conform  to  the  American  practice 

B)  Kartuschmunition  od.r  G.trenntemunltion  (Separated 
cartridge  ammunition)  is  an  ammunition  somewhat  in¬ 
termediate  between  American  semi-fixed  and  separate¬ 
loading  ammunition.  It  consists  of  a  projectile  which  is 
placed  into  the  weapon  first  and  a  cartridge  case  (con¬ 
taining  a  primer  and  one  or  several  bags  with  propelling 
charge),  which  is  loaded  into  the  breach  afterwards. 
The  cartridge  case  is  not  fixed  to  the  projectile.  The 
number  of  bags  with  propellant  could  be  varied,  according 
to  the  range  requirement,  at  the  place  of  firing. 

Note:  The  Germans  employed  cartridge  cases  for  all  their 
ammunition  in  order  to  prevent  the  escape  of  gases  to  the 
rear  of  the  weapon  when  the  breach  is  opened;  they  never 
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usi-'l  i he  rounds  corresponding  <o  the  American  separate 
loading  ammunition. 

•  he  Kartuschenmuniticn  was  used  in  some  75  mm  rounds 
as  well  as  in  105  min,  150  mm,  170  mm,  210  mm.  24C  mm, 
280  mm,  and  353  mir  guns,  or  howitzers. 

The  German  Artillery  projectiles  as  well  as  numerous 
captured  Austrian,  Belgian.  Czech,  Dutch,  Trench,  polish, 
Rumanian,  Ruslan  and  Yugoslav  projectiles  used  by  the 
Germans  during  VW  II  are  briefly  described  in  TM  9-1985-3, 
pp  358-5  i  i.  (See  also  Smoke  Projectiles) 

hollowing  is  the  list  of  these  projectiles,  arranged 
by  calibers  together  with  the  references  to  TM  9*1985*3. 

1)  20  mm  included:  Oerlikon  AH, Mauser  AP, Solothurn  AP, 
Oerlikon  UK  Mauser  UK  and  Solothurn  I  IK  are  described 

1M  9-1985-3.  pp  358-00 

2)  28/20  mm  included:  UK  2. 8/2.0  cm  SpgrHatr  and 
AH  HzGr  used  in  Tapered  Bore  Gun,  HzB  41  (pp  371-3) 

3)  30  mm  included:  AH,  1IE,  1IE-T,  AH  with  Core  and 
Inert-I.naded  projectiles  used  in  Solothurn  AC  Guns 
(PP  379-82) 

4)  37  mm  included: 

a)  I1E-T  (3.7  ctit  Spgt  L’spur)  used  in  Naval  C/30 
Gun  (p  J82) 

b)  AH  Without  Cap  (3.7  cm  Fzgr)  used  in  Pak  (p) 
captured  from  the  Polish  (p  382) 

c)  Hod  Jed  Bomb  (3.7  cm  Stielgranate  41)  used  in 
Hak  41  (p  383) 

d)  AP  Without  Cap  (3.7  cm  PzgrPatr  18)  used  in 
Flak  18  and  Flak  36  (p  384) 

e)  liK  (3.7  cm  SpgrPatr  40)  used  in  Hak  (p  385). 

f)  AH  Without  Cap  (3.7  cm  HzgiHutr)  used  in  Pak 
(P  386) 

g)  HE  (3.7  cm  SpgrPatr  umg)  used  in  Pak  (p  386) 

h)  MIC  (3.7  cm  SpgrPatr  C/30)  useJ  in  C/30  Gun. 

(P  388) 

5)  40  mm  included:  ME  (4  cm  SpgrPatr)  and  HE-lnc 
(4  cm  Br  Spgr  Petr)  used  in  Flak  28  (pp  388-9) 

6)  42/28  mm  included: 

a)  ME  (4.2-2.8  cm  Spgr  Parr  L  Pak  41)  used  in 
L  Pak  41  (Tapered  Bore  Gun)  (p  374) 

b)  AP  With  Core  (4.2-2. 8  cm  PzgrPatr  L  Pak  41) 
used  in  L  Pak  41  (Tapered  Bore  Gun)  (p  374) 

7)  47  mm  included: 

a)  AP  With  Tungsten  Carbide  Core  Arrowhead  Design 
(4.7  cm  PzgrPatr  40)  used  in  Czech  design  tapered 
bore  guns  Pak  (t)  and  K36  (t)  (p  375) 

b)  ME  (4.7  cm  SpgrPatr  36)  used  in  some  Czech 
design  guns  (p  390) 

c)  HE  Austrian  design  £4.7  cm  SpgrPatr  (o)]  used 
in  Bohler  K  (o)  (p  391) 

d)  APC  £4.7  cm  PzgrPatr  36  (t)]  used  in  Czech 
design  guns  Flak  37  (t)  and  Pak  (t)  (p  392) 

8)  50  mm  included: 

a)  AP  With  Tungsten  Carbide  Core,  Arrowhead 
Design  (5  cm  Pzgr  Patr  40KwK)  used  in  the  Tank 
Guo,  5  cm  KwK  (p  376) 

b)  AP  Without  Cap  (5  cm  PzgrPatr  KwK)  used 
in  KwK  (p  394) 

c)  ME  (5  cm  SpgrPatr  38)  used  ir.  KWK  39  and  Pak 38 
(p  395) 

d)  APC  (5  cm  PzgrPatr  KwK)  uaed  in  the  same 
guns  as  above  (p  395) 

e)  HE-Inc-T  (5  cm  Br  SpgrPatr  41  L'spur)  uaed 
in  Fisk  41  (P  397) 

0  HE  Mortar  projectile  uaed  in  3  cm  LGrW  36 
(p  530) 


9)  75  mm  included: 

a)  AP  With  Tungsten  Core,  Arrowhead  Design 
(7.5  cm  PzgrPatr  41)  used  in  the  Antitank  Gun. 
Hak  41  (p  378) 

b)  HE  (7.5  cm  Spgr  Parr  KwK  34)  and  AP  With 
Ballistic  Cap  and  AP  Cap  (PzgrPatr  39  KwK  40) 
us :  •)  in  KwK,  KwK  40,  SruG  40  and  Pak  40  (p  598) 

c)  HoC  Type  39  [7.5  cm  UrPatr  39  (ML)  '  used 
ir  GebK  1 5  (p  399) 

d)  MoC  [  7.5  cm  Gi  Patr  )8  KwK  (HL)  ]  used  in 
KwK,  StuG,  KwK  40,  StuG  40,  GebK  36  and  the 
Kecoilless  Gun  for  Airborne  Troops  (LG  40)  (p  400) 

e)  MoC  [  7.5  cm  GrPatr  KwK  (1IL/B)  ;  used  in  the 
same  guns  as  above  (p  401) 

f)  Smoke  (7.5  cm  Nbgr  Patr  KwK)  used  in  the  same 
guns  as  above  (p  402)  (See  also  Smoke  Projectiles) 

g)  HE  (7.5  cm  GebG  15  Aluminium)  used  in  OhK 
15  (p  403) 

h)  HoC  (7.5  cm  Igr)  used  in  LIG  18  and  L  Geb 
1G  1 8  (p  404) 

i)  ME  (7.5  cm  Igr  18  AZ  23  nA)  used  in  LIG  18  and 
L  Geb  IG  18  (p  405) 

j)  HE  (7.5  cm  SpgrPutr  75/50)  USed  in  Skoda 
Dual-Purpose  Gun  (p  406) 

k)  MoC,  Type  38  (7.5  cm  GrPatr  38  ML/A)  used 
in  LFK  18  (p  407) 

l)  AP  [  7.5  cm  Pzgr  40  (W)  Pak  40  1  used  in  Pak  40 
(P  408) 

m)  APC  (7.5  cm  PzgrPatr  KwK  38)  used  in  KwK, 
StuG,  LFK  and  in  Rccoilless  Gun  for  Airborne 
Troops  (p  409) 

n)  MoC  (7.5  cm  GrPatr  38  liL/A  KwK)  used  in  KwK 
38,  KwK  40,  LFK  18,  GebK  36,  StuG  *0,  Pak  40, 
FK  15  and  Recoilless  Gun  40  (p  409) 

o)  APC  (7.5  cm  Pzgr  39  FES)  used  in  Pak  40, 
40/1,  40/2  and  40/3  (p  410) 

p)  HoC  (7.5  cm  GrPatr  38  HL/8)  used  in  same 
guns  as  given  under  (n)  (p  411) 

r)  HE  (7.5  cm  SpgrPatr  34)  used  in  StuK  40  (L'a.j), 
StuK  40  (L/48)  and  Pak  40,  40/1,  40/2  and  40/3 
(p  417) 

s)  HoC  (7.5  cm  Jgr  38  HL/A)  used  in  LJG  18  and 
L  GebG  18  (p  425) 

t)  Projectiles  used  in  captured  75  mm  Belgian, 
Dutch,  French,  Polish  and  Yugoslav  guns  are  described 
on  pp  410,  413,  415,  419,  420,  421,  423  and  425  of  TM 
9-1985-3 

10)  75/58  mm  was  the  Bramjr  Sabut  projectile  developed 
in  France  by  E. Brandt (p  369) 

11)  76.2  mm  included  the  fcMowing  projectiles  used  in 
captured  Russian  weapons: 

a)  ME  (7.62  cm  Spgr  284/4)  used  in  GebK  307 (r) 
(p  426) 

b)  HE  (7.62  cm  Spgr  Patr  39)  used  in  FK  36  (r) 
and  Pak  36  (r)  (p  426) 

c)  AP  (7.62  cm  PzgrPatr  40)  used  in  FK  296 (r) 
FK  36  (r)  nnd  Pak  36  (r)  (p  427) 

d)  APC  (7.62  cm  PzgrPatr  39  rot)  used  in  Pak  36 
(r)  (p  428) 

e)  HE  (7.62  cm  Spgr  280/2)  used  in  JKII  290  (r) 
(p429) 

0  HE  (7.62  cm  Spgr  284/4)  used  in  GebK  307 (r) 
(p  430) 

g)  HoC  (7.62  cm  Gr  38/2  HL/B)  used  in  JKH  290 

<0  (P  450) 

h)  HE  (7.62  cm  Spgr  39/2)  used  in  JKH  290 (r) 


l.er 


PB.0JECT1  LES  fGRANATFN' 


Ger  75 


I.1)  7*. 5  mm  projectiles  were  used  lit  captured  Austrian, 
Claiueh  u'tul  Yugoslav  ?/>*>  cm  weapons  (pp  -152-155) 

1  5)  80  mm  included: 

a)  III.  Mon.it  proj  (8  cm  VI gr  38  and  Wgr  59)  used  in 
sCirW  5-1  jp  529) 

l>y  Colored  Smoke  pro|  (8  cm  4gr  5H  Dcut)  used  in 
sGfU  5.1  -p  555),  (See  also  Smoke  Projectiles' 

c)  III:,  Smoke  pro)  (8  cm  Wgr  55  Nil)  used  in  Mortar, 
Mk.rV  5i  and  KzGrW  -12  (p  552) 

1-1)  83.5  mm  included:  8.35  cm  l‘zgr(t)  and  Cir  25/20 (t) 
used  in  captured  Czech  AA  Gun,  Flak  M/2  2(t)  (pp  436-7} 

15)  88  mm  included: 

a)  Al’C  (8.8  cm  PzgrPatr  59)  used  in  I-'lak  41  (p  458) 

b)  III:  ’  8.8  cm  Spgr  Parr  l./4.5(Kz)’}  used  in  Flak 
18.  Flak  5(<  and  Flak  57  (p  -158) 

c)  AP  (8.8  cm  Pzgr  41)  used  in  Fink  5(>  and  Flak  41 
(P  459) 

•8  AP  with  Tungsten  l, at  bide  Core,  Tyre  40  (8.8  cm 
Pzg;  40)  used  in  Flak  )(.  and  Flak  41  (p  459) 
e)  III:  (8.8  cm  Spgr  l*atr(I./4.7  FIS) used  in  Flak  41 
and  Flak  45  (p  141) 

0  Aik:  (8.8  cm  l‘r.p  ’'art  ■-  ltd/.)  used  in  Flak  18, 
Flat  K.  and  Flak  57  (|  441V 

g)  HI--,  type  45  (8.8  cn-  SpgrPatr  45)  used. in  KwK 
•15,  Stuk  15  (1-/71)  and  Pak  45  and  45/71  (L./71) 

(P  4425 

h)  III:  (8.F-  cm  Pzgr  59/45)  used  in  Pak  45  and  Pak 
15/4!  (p  442) 

i)  UK  (8.8  cm  Spgr  Flak  41)  used  in  Flak  41  (p  445) 

j)  HoC  (8.8  cm  GrPncr  HI.)  used  in  KwK  56  (L/56) 

(p  444) 

k)  III:  (8.8  cm  Spgr  L/4.5)  used  in  KwK  36,  Flak 
V  18,  Flak  56,  Flak  37  and  in  Modified  Russian  AAGun 

H.5/8.8  cm  Flak  39  <')  (p  444) 

l)  HE,  with  Controlled  Fragmentation  (8.8  cm  Spgr 
L/4.5  ZtZ)  ased  in  KwK  36  (L/56)  (p  445) 

m)  AP  (8.8  cm  Pzgr)  used  in  Flak  18,  36,  37  and  in 
Flak  39  (r)  (P  446) 

n)  AP  (8.8  cn  Pzgr  39/1)  used  in  Pak  43,  Pak 
43/41  (1./71)  and  Stuk  43(L/71)(Self-prope!ledgun)(p 
446) 

o)  AP  (8.8  cm  Pzgr  39)  used  in  Flak  18,  36  &  37, 
KwK  36  (L/56)  and  in  Flak  39  (r)  (p  448) 

/  ’  p)  Incendiary  Shrapnel  (8.8  cm  Gr  Br  Schr  Flak)  used 
in  Flak  18,  36  and  37  (p  418) 

16)  100  mm  included: 

a)  HoC  proj  Type  HL/B  and  Type  11L/C  are  de* 
scribed  in  TM  9-1985-3,  pp  450-1,  but  their  uses 
are  not  given 

b)  HE  Czech  proj[  10  cm  DoppZGi  M  21  (t)  j  used 
in  captured  Czech,  Polish  and  Yugoslav  Light 

Field  Howitzers  (p  451) 

c)  I1E  Yugoslav  proj  [10  cm  Spgr  DoppZ  311  (j)  and 
Spgr  (AZ)  310  (j)  ]used  in  captured  Czech,  Polish  & 
Yugoslav  Light  Field  Howitzers  and  Mod  28  Yugoslav 
Mountain  Howitzer  (p  452) 

d)  HE  Czech  proj  [  10  cm  DoppZGr  30  (t)  ]  used 
in  Czech,  Polish  and  Yugoslav  Light  Field  How¬ 
itzers  (p  453) 

e)  HE  Polish  proj  [  10  cm  StgGr  (p)  1  used  in  Czech, 
Polish  and  Yugoslav  Light  Field  Howitzers  (p  455) 
0  I1E  German  proj  (10  cm  Spgr  38)  used  in  Czech, 
Polish  and  Yugoslav  Light  Field  Howitzers  (p  454) 

g)  HE  Mortar  proj  (iO  cm  W gr  37)  used  in  NbW  35 
(P  533) 

17)  105  mm  included: 

a)  HE  (10  cm  Gr  19)  used  in  K  18  (p  456) 

h)  HE  used  in  K  17/04  nA  and  K  17  (p  457) 


c)  AP  used  in  several  Light  Field  Howitzers(pp  457 
and  159) 

d)  111.  (10  cm  Spgr  L/4.4)  used  in  Flak  38(p467). 

e)  AP-T  (10  cm  Pzgr  rot)  used  in  Flak  38,  Flak  39, 
sK  18  and  sKT  (p  468) 

()  AP  (10  cm  Pzgr  rot  L’spur)  used  in  Light  Field 
Howitzer  (LFII  16).  (p  470) 

g)  HE  used  in  Light  Field  Howitzer  LFII  16) 

(p  471) 

h)  Smoke  used  in  Howitzers  (LFII  16,  LFII  18, 
LFII  18MB  and  Stull  42)  (p  472) 

i)  HE  for  Long  Distance  Use  in  Light  Field  How¬ 
itzers  18  with  Muzzle  Brake  (LFII  18MB)  (p  473) 

j)  HoC  Type  A,  HoC  Type  B  and  HoC  Type  C  used 
in  the  same  Light  Field  Howitzers  as  listed  under 
(h) (pp  474-77) 

k)  IIE,  Model  15,  Model  23  and  Model  28  used  in 
the  10  cm  Skoda  Howitzer  (pp  477-80) 

l)  HE  (1C  cm  Spgr  Putt  L/4.4  Kz)  used  in  Flak  38 
and  Flak  39  (p  480) 

m)  HE  (10  cm  Gr  19  kz  13)  used  in  sk  18.  KT  and 
lgKT  (p  481) 

n)  HE  proj  with  disintegrating  band  is  described 
briefly  on  p  369  of  T  M9-1985-3 

o)  Projectiles  used  in  captured  105  mm  Belgian, 
French,  Polish,  Russian  and  Yugoslav  guns  arc 
described  on  pp  459,  461  and  463-467  ofTM9-l9S5-3 

p)  HE  (10  cm  FlIGrStg  mR  11)  used  in  Light  Field 
Howitzers:  FII  18,  FH  18/1,  FH  18/2,  Fll  18  mM, 
FH  18/39  and  Fll  18/49  (p  536) 

18)  122  mm  included  HE  projectile  12.2  cm  Spgr  FEW(t) 
used  in  captured  Russian  guns  K  390/1  (r)  and  K  390/2 
(r)  (p  481) 

19)  128  mm  included: 

a)  1IE  (12.8  cm  SpgrPatr  L/4.5),  described  briefly 
on  p  482 

b)  AP  (12.8  cm  Pzgr  FES)  used  in  Flak  40  (p  483) 

c)  AP  (12.8  cm  KPS)  used  in  Flak  40  (p  483) 

d)  AP  (12.8  cm  Pzgr  43)  used  in  Flak  44,  self- 
propelled  (p  484) 

20)  150  mm  included: 

a)  HE  With  Disintegrating  Bands,  Sabot  Type  (p  370) 

b)  HE  [15  cm  AZGr  37  (t)  J  used  in  Czech  Medium 
Howitzer  sFll  25  (t)  ([•  485) 

c)  HE  (15  cm  kGr  42)  used  in  k  18  (p  486) 

d)  HoC  (15  cm  Jgr  39  HL/A)  used  in  Stull  43<L/12) 
and  sJG  33  (P  486) 

e)  A/C  (15  cm  Gr  19  rot  Be)  used  in  K  18  and  K  39 
(P  487) 

f)  Czech  projectiles,  such  as  15  cm  GrM  25  (t) 
(p  488),  15  cm  AZGrM  34  (t)  (p  488),  15  cm  MinGr  M 
13/19  (t)  (p  489),  15  cm  MinGr  28  (t)  and  l*  .m  MinGr 
M  28  (c)  (p  490)  used  in  captured  CzechFicld  Howitz¬ 
ers 

g)  HE  (15  cm  Jgr  38FES)  used  in  the  Assault  How¬ 
itzer  StuH  43  (p  491) 

n)  AP  (15  cm  PzSpgr  L/37  mil  be)  used  in  k  18 
(P  491) 

i)  HE  (15  cm  Gr  36  FES)  used  in  sFH  18  (p  492) 

j)  HoC  (15  cm  Gr  19  HL)  used  in  sFH  19  and  sFH 
13  (P  492) 

It)  A/C  (15  cm  Gr  rot  Be)  used  in  K  18,  K  39 
and  in  K  (E)  (p  493) 

!)HE  (15  cmGr  19mZdlg  30)  used  in  sFH  18(p  494) 

m)  HE  proj  of  cast  steel  (15  cm  Gr  19  Stg)  used  in 
sFH  18,  sFH  13  and  sHT  (p  495) 

n)  Smoke  (15  cm  Gr  19  Nl>)  «««<  in  sFH  and  si'll  13 
<P  49") 


PROJECTILE: 


<0  Smoke  i|S  cm  |gr  Nl>)  used  in  sit,  33  (p  ‘197)  (See 
also  Smoko  Projectiles  i 

p>  Roddcd  iliunl.  (I*i  cm  Stirlgtuiiute  42)  used 
sKi  34  (p  49S) 

..  .  :)  UK  (IS  cm  Gr  18)  used  in  si'll  13  (p  500);  IIE 
(IS  cm  |gr  30)  used  in  slG  33.  HE  with  Base  Fuze 
and  ballistic  Cap  (IS  cm  Spgr  L/4.4  Bd/.mit  Haube) 
used  in  Ki  Mrs  l.af  (p  504);  IIK  with  Nose  Fuze  (15 
cni  Spgr  I./4.6  Kz)  used  in  K39  (P  504). 

s)  SAP  (is  crn  Hpzsr)  used  in  K  39  (p  504) 

t)  AP  (15  cm  Pzgr)  used  in  K  59  (p  504) 

u)  Smoke  (15  cm  (.it  38  Nb)  used  insFll  18  (p  506) 

v)  A/C  (15  cm  Ur  19  He)  used  in  sFll  18  (p  507) 

\v)  APC  projectile  (or  unknown  weapon  (p  509) 

'  x)  Rocket  Assisted  Projectile  (1 5  cm  Rite  19)  <P  509) 
2D  152  mm  included  the  following  types  used  iu 
captured  Russian  weapons: 

a)  UK  (15.2  cm  Spgr  436)  used  in  Kll  433/1  (r) 
and  Kll  433/2  (r)  (p  510) 

b)  A/C  (15.2  cm  Gr  434  Be)  used  in  the  same 
weapons  as  above  (p  511) 

22/  155  mm  included  the  following  projectiles  used 
in  captured  Ftench  (()  and  Polish  (p)  Weapons 

a)  HE  j  15.''  cm  StgCr  422  (0  "jused  in  K  4 18(0, 


K  419  (0  and  K  420  (0  (p  512) 

b)  Smoke  [  15.5  cm  Gr  427(0  ]  used  in  K420(f) 

(p  512)  (See  also  Smoke  Projectiles) 

c)  HE  [  15.5  cm  Gr  417  (I)  and  Lenggt  415  (0  ] 
used  in  sFH  414(f)  and  sFH  17(p/(p  513*4) 

d)  HE  l  15.5  cm  Gr  421  (f)  j  used  in  15.5  cm 
K  420  (f)  (p  515) 

23)  170  mm  included: 

a)  1IE(17  cm  KGr  3BHb)usediu  K  i  Mrs  Laf  (p  516) 

b)  HE  (17  cm  KGr  39)  used  in  K  i  Mrs  Laf  (p  517) 

24)  194  mm  included  the  HE  proj  [  19.4  cm  StgOr 
486  (f)  1  used  in  captured  French  Railroad  Gun, 
K(E)  486  (f)  (P  517) 

25)  200  mm  included  the  HE  Mortar  Projectile 
20  cm  Vgr  40  (p  534) 

26)  303  mm  included: 

a)  A/C  [20.3  cm  Gr  503/2  Be  (r)  ]  used  in 
captured  Russian  Heavy  Howitzers  II  503  (t) 
and  H  50  3/2  (r)  <p  518) 

b)  Flare  projectile  (20.3  cm  Leuchtgr)  used  tn 
K(E)  (p  520)  (See  under  Ft«r»») 

c)  HE  [  20.3  cm  Spgr  L/14  Kz  (Hb)  and  Spgr 
L/4.7  Kz  mHb  used  in  K(E)  (p  521)' 

d)  SAP  (20.3  cn  Spgr  L/4.7  BdZ  mHb)  used 
in  K(E)(p  520) 

27) 2(0  mm  included  A/C  ptoj  (21  «-iu  "Jr  18  Be)  used 
in  Mrs  18  and  in  lg  Mrs  18  (p  522) 

28)  240  mm  included: 

a)  HE  (24  era  Spgr  L/4.5  BdZ  mlib  and  Spgr 
L/4.2  mHb)  used  in  Theodor  Bruno  Railway 
Gun,  ThBrK(E)  (p  524) 

b)  HE  (24  cm  Gr  40)  used  in  Czech  Heavy 
Gun,  sK(t)  (p  525) 

29)  280  mm  included: 

a)  Rifled  28  cm  projectile.  Its  nomenclature 
and  uses  are  unknown  (p  526) 

b)  HE  Rocket  Assisted  Rifled  proj  (28  cm  RGr 
433  and  C.r  35)  used  in  K  5  <E)  <P  527‘2®\,  ,  f 

30)  355  mm  included  A/C  project  (35  cm  GrBe)  for 
Howitzer  MlXP  529)(Its  caliber  was  alao  given  aa  353  mm). 

31)  380  mm  included  HE  Mortar  proj  (38  cm  Wgr  40 
and  Smoke  pro:  (38  cm  Wgr  40  Nb)fy  5?5)» 

American  and  Brltlfh  Ahbrevlotlonst  AA  Antiaircraft; 
AC  Aircraft;  A/C  Anticoncrete;  AP  Armor-piercing;  APC 


Armor-piercing,  capped;  HE  High-explosive;  HoC  Hollow 
charge;  Inc  Incendiary;  SAP  Semi-armor-piercing.  T  Tracer 
German  Alleviations:  See  Abbreviations  at  the  end  of  this 
German  section. 

Reference:  Anon,  Technical  Manual  TM  9-1985-3  f  1953),  PP 

358-544. 

The  same  information  is  given  in  the  following  references: 

1)  Anon,  Kncmy  War  Materials  Inventory  List.  Ammunition, 
Supreme  Headquarters  Ar.E,(1915),  PP  1-154 

2)  Anon,  Recognition  Handbook  of  German  Ammunition, 
Sigrreme  Headquarters  A  EL  (1945) 

3)  Anon,  German  Artillery  Projectiles  and  Fuzes,  Ordnance 
Bomb  Disposal  Center  Aberdeen  Proving  Ground  and  U  S 
Navy  tomb  Disposal  School,  pp  1-177  (No  date). 

Note:  According  to  Ref  1,  pp  131-3,  the  following  larger 
caliber  projectiles  were  used  by  the  Germans:  380  mm 
HE  and  AP  for  38  cm  Stsgtried  Konons  C/34;  406  mm 
HE  and  AP  for  40.6  cm  Adolf  Konono  or  for  Navy  gun, 
Schiffskonone  C/34;  420  mm  HE,  Anticoncrete  for  42  cm 
howitzer,  called  Gamma  Mortar;  540  mm  HE  foe  54  cm 
heavy  howitzer,  called  Karl  Mbrjor;  615  mm  1IE  for  61.5  cm 
heavy  howitzer,  called  Karl  Gerdt  and  800  mm  HE  for 
80  cm  super  heavy  gun,  called  Sevastopol  or  Gustav  Grschvtz. 

Gronota  Hand  und  Granats  Gawahr  (Hand  Grenade  and 
Rifle  Grenade). 

The  following  types  of  grenades  are  described  in 
TM  9-1985-2  (1953),  PP  319-345: 

1)  Stick  Hand  Grenades,  Models  24,  39  and  43 
(Stiehlhandgranaten  24,  39  und  43)  (pp  319-20) 

2)  Egg  Type  Hand  Grenade,  Model  39  (Eierhand- 
granate  39)  (p  321) 

3)  Shaving  Stick  Offensive  Hand  Grenade  (p  322) 

4)  Magnetic  Antitank  Hand  Grenade,  3kg  (Haft- 
hohlladunggranace,  3kg)  (p  323)1  See  Hafthohlladung) 

5)  Hollow  Charge  Stick  Type  Hand  Grenade  (p  324) 

6)  Antitank  (Hollow  Charge)  Hand  Grenade  (Panzer* 
wurfmine)  (p  324) 

7)  Smoke  Hand  Grenades,  Models  39  and  41 
(Nebelhandgranaten  39  und  41)  (pp  325-6) 

8)  Smoke  Hand  Grenade  14  (Blendkorper  14)  (p  327) 

9)  Smoke  Hand  Grenade  24  (Blendkorper  24)  (p  328) 

10)  Smoke  Hand  Grenade,  Egg  Type  (p  329) 

11)  Hand  Smoke  Signal,  Red  (Handrauchzeichen- 
Rot)  (p  329) 

12)  Lacrymatory  Hand  Grenade  (Tear  Bomb)  (p  330) 

13)  46  mm  Antitank  (Hollow  Charge)  Rifle  Grenade 
(S  S  Gewehrpanzergranate,46  mm)  (p  331) 

14)  61  mm  Antitank  (Hollow  Charge)  Rifle  Grenade 
(S.S.Gewehrpanzergranate  ,  61  mm)  (Two  types^ 
pp  331  and  332) 

15)  Antipersonnel  Rifle  or  Hand  Grenade  (Gewehr- 

•d  Oder  Hand-  Sprenggranate)  (p  332) 

16)  Antitank  (Hollow  charge)  Rifle  Grenade 
(Gewehr  Panzergranate)  (p  334) 

17)  37  mm  Antitank  (Hollow  Charge)  Stick  Grenade 
(P  335) 

18)  Large  Antitank  (Hollow  Charge)  Rifle  Grenade 

f  (Grosse  Gewehr  Panzergranate)  (p  336) 

19)  Hollow  Charge  Rifle  Grenade  (Schuss  GgP  40) 
(P  337) 

c  20)  Propaganda  Rifle  Grenade  (Gewehr  Propsganda- 

granate)  (p  338) 

it  21)  Illuminating  Parachute  Rifle  Grenade  (Gewehr 

Fallschirmleuchtgranate)  (p  339) 
or  22)  Hollow  Charge  Crenade,  called  Faustpatrone 

n).  (P  339) 

q'  23)  Pistol  Grenade  (Wurfkorper  Leuchtpistole) 

(P  340) 

[t.  24)27  mm  Pistol  Grenade  HE  Egg  Type,  fired  from 

ir  a  Valther  pistol  (p  341) 
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25)  26  mm  Pistol  Grenade  (26  mm  Wurfgranat-- 
putrone  fur  326  Lauchtpiscolr)  (p  342) 

2(>)  IIK  Cartridge  for  2’ mm  Pistol  Grenade  (Spteng- 
pntrone  fur  Kampfpistole)  (p  343) 

27)  Hollow  Charge  Signal  Pistol  Grenade  (Punzer- 
wurflcdrper  42  Lenchtpistole)  (p  344) 

28)  27  mi.'  Message  Pistol  Grenade  (p  345) 

2°)  27  mm  Multistat  Signal  Cartridge  lor  Pisto) 
fp  >45) 

Several  of  the  German  grenades  were  examined 
at  Picatinry  Arsenal,  as  shown  by  the  following 
References: 

1)  A.  B.Schi  lling,  Pic  Arsn  Tech  Rept  1460  (1945) 
(Offensive  Hand  Gironde,  Egg  Type) 

2)  A. 13. Schilling,  ibid.  1467  (1945)  (Hand  Grenade, 
Stick  Type) 

3)  A. B. Schilling,  ibid,  1494  (1945)  (Hand  Grenade 
and  Rifle  Grenade  for  use  in  the  Mauser  Rifle  Grenade 
Discharger) 

4)  F.G.Hnverlalt,  ibid,  1507  (1945)  (61  nun  Rifle 
Grenade) 

5)  F. G. Have.  .u!t,  ibid,  1509  (1945)  (  46  mm  Rifle  Cre 
nadei. 

Note:  A  brief  description  of  pistol  and  rifle  grenades  is 
given  under  P  and  R  , 

Great  Enzian  or  E-4.  One  of  the  guided  (directed)  missiles 
used  by  the  Germans  during  tt'VC  II  (See  also  Enzian,  under 
Guided  Missiles). 

Reference:  TM  9-1985-2  (1953),  pp  229-33. 

Grenade.  See  Granite  Hand  und  Gtanate  Gewehr. 

"Griers'.  An  "atomized"  aluminum  powder  consisting 
of  smill  spherical  particles.  Its  density  was  about  twice 
as  higi  as  for  Pyroschiff  (q  v  )  .It  was  used  in  pyrotechnic 
compositions. 

Reference:  Dept  of  the  Amy  TM  9-1985-2  (1953),  p  82. 
"Grizzly  Bear"  Sec  Brumhar 

Grobes  Blbtrchonpulver.  Large  Grain  Smokeless  Pro¬ 
pellant  foimerly  used  in  larger  caliber  German  guns 
is  described  in  Daniel,  Dictionatre  (1902),  p  364. 

Grundl  odung  (Base  Charge).  This  term  applies  to  the 
base  (main)  charge  of  a  blasting  cap  or  a  detonator  or 
to  a  special  ignition  charge  mentioned  under  Ignition. 
It  docs  not,  however,  apply  to  the  main  charge  of  a  pro¬ 
pellant,  which  is  called  Hauptkortusche  (See  also  under 
Cordite  Charge  Casings) . 

G-Solz  is  one  of  the  names  for  Nitroguanidine,  also 
called  Nigu;  it  is  abbreviated  in  this  work  as  NGu. 


achieved  by  incorporating  into  the  G  Pulver  some 
nitroguanidine  (NGu). 

Due  to  the  fact  that  nitrated  glycols  contained 
in  G  Pulver  are  good  gclatinizers  for  NC,  com¬ 
paratively  large  amounts  of  NGu  can  be  incorporated 
without  making  the  propellant  too  brittle  (NGu  is  not 
a  gelatinizer  for  NC  and  is  not  gelatinized  by  nit-ated 
glycols).  In  order  to  have  a  propellant  of  good  perfor¬ 
mance,  the  crystals  of  NGu  should  be  short  and  fine 
and  uniformly  distributed  throughout  the  mass  of  the 
propellant.  This  was  accomplished  in  the  following 
manner: 

After  preparing  the  nitrocellulose  -  dinitrodiglycol 
(or  dinitrotriglycol)  jelly  by  kneading  in  a  U'erner- 
Pfleiderer  apparatus,  short  fibeted  nitroguanidine 
was  gradually  added  and  thoroughly  incorporated. 
Then  the  mass  was  rolled  for  about  25  minutes 
and  the  resulting  sheets  cut  to  the  desired  size. 
Following  is  an  example  of  a  flake  Gudolpulver 
suitable  for  howitzers:  NC(N=13%)  38.03,  DfcGDN 
31.12,  NGu  30.00 ,  acardite  0.50 ,  MgO  0.25  and  graphite 

o.ion. 

Nitroguanidine  was  also  found  to  be  suitable  for 
incorporation  in  cool  tubular  cannon  propellants,  us 
for  instance:  NCfN=12(()  39.48,  DEGDN  16.92,  NGu 
30.00,  ethylpneny  lixetbane  5.00,  diphenylurethane 
4.25,  K  nitrate  4.00,  MgO  0.25  and  graphite  O.lOfl. 

Other  formulations  of  NGu  propellants  are  given 
under  Propellants. 

Among  the  advantages  of  NGu  propellants  may  be 
cited:  low  erosion  of  gun  barrels  und  practically 
complete  absence  of  smoke  and  muzzle  and  breech 
flash.  This  was  achieved  without  addition  of  any 
flash  reducing  agents  such  as  K  SO(. 

With  the  introduction  of  rapid-fire  weapons,  such  as 
AA  guns  or  those  used  on  armored  vehicles,  the  problem 
of  breech  flash  became  of  utmost  importance  because 
the  breech  has  to  be  opened  immediately  after  each 
firing  and  leas  time  is  given  for  cooling  the  chamber 
gases  than  in  the  case  of  slow-firing  weapons.  It 
should  be  noted  that  modern  rapid-fire  weapons  a 
provided  with  semi-automatic  breech  closures  and 
muzzle  brakes.  The  brakes  (end  to  retain  the  gases 
back  in  the  barrel  and  when  the  breech  is  opened,  the 
gases  emerge  in  a  glowing  condition,  endangering 
the  lives  of  the  personnel  and  ate  capable  of  igniting 
any  combustible  or  explosive  substance  in  (he  vicinity. 
With  Gudol  propellant  this  breech  flash  was  practically 
eliminated.  (See  also  "Flash  Reductants  in  German 
Propellants"). 

References: 

1)  U.Gallwitz,  Die  Geschutzladung  (Propelling  ChargeX 


Gudolpulver  (Gudol  Propellant),  invented  in  1937  by 
Dynamit  A  -G  may  be  considered  as  a  G  Pulver 
(DEGEN  or  TEGN  propellant)  in  which  a  large  amount 
ot  nitroguanidine  (NGu)  is  incorporated. 

As  G  Pulver  is  slow  burning  in  comparison  with 
NG  propellants,  it  was  found  unsuitable  for  use  in 
medium  and  small  caliber  mortars  and  howitzers. 
This  is  because  the  barrels  of  these  weapons  are 
too  short  to  permit  complete  combustion  of  the  G 
Pulver  while  the  projectile  is  still  in  the  gun  barrel. 
In  order  to  obtain  satisfactory  results  in  such  weapons, 
the  rate  of  combustion  of  the  propellant  should  be 
higher  than  in  the  regular  G  Pulver  but  at  the  same 
time  its  flaahlessneas  should  be  low.  This  can  be 


Heereswaffenamt,  Berlin  (1944) 

2)  O.V  .Stickland  er  al,  General  Summary  of  Explosive 
Pi  >ts,  PB  Rept  925  (1945),  Appendix  8. 

Guhrdynomit.  See  the  Swedish  Section. 

Guhrhatlhofil .  An  explosive  prepared  about  1880  by 
mixing  Kieselguhr  with  nitrobenzene  and  fuming  nitric 
acid  [  Colver  419185  p  143  3. 

Guldonca  Systems  for  Missiles.  The  principal  German  de¬ 
vices  for  guiding  spao-traversing  unmanned  missiles  which 
carried  within  themselves  the  means  for  controlling  their 
flight  paths,  are  listed  beiow  and  in  some  cases  briefly 
described  in  References  1,  2  &  3.  The  systems  may  be 
subdivided  into  the  following  groups: 
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\.  Acoustic  Hoinitw)  Devices.  I  I, esc  utilized  tin-  sound 
produced  in  i'r|d  on  om.  o  .  ..  os  o  guiding  me. limn.  I  wo 
smli  ,!isin-.  » i  ti1  .  ivelnped  mo  win;  intended  lor  guiding 
'  be  X-  i  onissil*,  Doth  systems  received  the  >  sotils  froir 
t"o  sep  tr  ite  entrance  ports  .ui.l  determined  it),-  direction 
of  llic  target  in  « otnp.iring  the  (>loisc  of  the  incident  sound 
front  .  t'li.isc  comparison  circuits  were  used  to  command 
the  missile  to  m.ineaser  so  that  the  phase  angles  became 
eipial.  |  his  ui. oh  )!•«  e:i-sile  point  directly  at  the  target, 
i  he  principal  advantage  of  the  acoustic  homing  missile 
was  the  impossibility  dl  jamming  its  reccivets  (such  a? 
is  done  with  radio  eoiaiolled  guidance  systems  (Kef  5, 

PP  t-n’-s) 

Note:  Accuiditig  lo  Kef  2,  pp  2I<>-19  ft  .129,  the  original 
acoustic  homing  system  was  call)  d  Kmnlch  and  the  later 
version  Pudel.  The  I'udcl  acoustic  proximity  fuze  con¬ 
sisted  cssci  tially  ot  a  mica  and  0.03  mm  aluminum  foil 
diaphr:  pit:  cot  nected  to  a  carbon  microt>lione  the  output 
ol  vliich  was  let!  to  a  single  stage  imp!  lier  and  relay 
Output.  The  assemluy  was  moiiuteil  iit  an  angle  of  nliour 
f ,t.  t>:  the  axis  of  the  U>Jy  and  the  sound  pisstd  into  the 

diaphragm  through  a  series  of  wire  mesh  , creeds  which 
served  to  attenuate  differences  of  air  pressure  due  to 
rotation  hut  not  the  sound  of  motors  and  propellers  of 
enemy  aircraft.  A  small  lyre  arrangement  was  attached 
to  the  vibrating  system  in  such  a  way  as  to  broaden  the 
mechanical  resonance  curves  nj  die  individual  components 
of  the  system.  If  the  inissi’e,  such  as  an  X-l.was  homing 
directly  on  the  target,  the  output  of  the  microphone  was 
constant  and  as  there  was  no  modulation  outinit.no  steering 
corrections  were  necessary.  If  the  missile  was  not  aimed 
directly  at  the  taiget,  there  was  gen  crated  a  modulation 
t rcqncncy  of  1*.  cycler  pei  second,  the  rotation  speed  of 
•'re  missile.  This  modulation  freijtienry  transmitted  the 
information  to  the  spoiler  solenoids  in  the  tail  fins,  through 
the  gyro  commutator  system.  This  arrangement  converted 
the  left-right  and  up-down  signals  into  the  proper  pulses 
which  were  to  be  led  to  die  solenoids  actuating  the  spoilers. 
The  range  of  'his  device  was  expected  to  be  about  1000 
meters,  so  rli.it  if  it  were  launched  at  a  range  of  2000  in, 
tile  first  looo  in  ot  its  flight  would  be  uncontrolled.  Tile 
I'u.fe!  fuse  was  not  sufficiently  developed  to  lie  used  in 
combat,  but  die  Kranich  fuze  was.  The  Kronieh  consisted 
of  a  light  diaphragm  actuated  mechanism  which  responded 
to  the  sound  ol  airplane  propellers  at  a  range  oi  meters. 

!t  was  constructed  on  the  same  principle  as  the  Pudel 
fuze.  It  was  planned  to  install  the  Kranich  system  on 
some  Kheintochter  missiles 

(t.  Ballistic  Guidance  System,  also  called  Inertiol-Grovito- 
tioo  Guidonce  System.  This  was  essentially  similar  to  a 
long-range  gunfire  guidance.  As  with  a  gun .  lor  surface 
file,  a  missile  such  as  a  V-2  (A— 1),  was  aimed  in  the 
desired  Jirectior.  in  azimuth  and  pointed  at  such  a  pre¬ 
calculated  elevation  angle  that  the  proiectile  would  fall 
to  the  surface  at  the  correct  target  range.  The  V-2  was  directed 
in  heading  during  its  burning,  period  by  four  external  and  four 
internal  vanes.  The  external  vanes,  located  in  the  outer 
trailing  edge  of  each  large  fin,  created  aerodynamic  moments, 
whereas  the  internal  vanes,  made  of  carbon  and  located  to 
to  the  rear  of  the  motor,  varied  the  direction  ol  thrust  of 
the  motor,  for  conirol  in  azimuth,  the  external  and  internal 
vanes  were  inteiloclced  bui  they  were  so  connected  as 
to  permit  separate  control  in  p.tch.  (Rel  3,  PP  50-8  & 
58V-1) 

•icconlin/.  to  Hof  2,  p  ’ll,  th*.  V-2  miss' It*  was 
regulated  in  illicit  l*y  fins  which  were  positioned  by 
hydraulic  servo-met  l.anisins  controlled  by  an  elaborate 
intelligence  system.  ’1  his  system  consisted  of: 

a)  Two  gyroscopes  to  provide  stability  about  the  three 

axes  of  the  missile 

b)  Kadio  (optional)  to  provide  a/.i ninth  control  by  flying 

on  a  beam 

c)  Kadio  or  jnteprutitie  accelerometer  for  turning  the 

motor  ut  u  specific  velocity,  to  provide  ranjtc  control 

d)  Time  switch  control  to  bend  the  missile  over  toward 

the  turret  after  it  was  launched  vertically. 

After  elaborate  preparations  requiring  much  time, 
personnel  and^  eiiuiprr.cn t,  the  V-2  was  fired  vertically 
from  a  metallic  luuncher.  A  lew  seconds  after  the  V-2 
was  in  the  air,  the  time  switch  control  caused  the  missile 
to  bend  gradual)/  over  in  the  direction  of  the  ur^et.  After 
1  minute  of  flight,  the  motor  was  turned  off  leaving  the 
missile  at  -bout  a  .|S°  onjdt  and  having  a  velocity  of  about 
*,100  mph.  l;or  the  remain  !er  of  the  flight,  the  V-2  followed 


the  trajectmv  ol  a  iree  body  in  space  reaching  a  maximum 
height  of  about  SO  miles  before  returning  to  the  surface 
l'u*  eartfi.  About  5  minutes  after  take-off,  the  V-2  struck 
t.io  earth  some  200  miles  from  the  launching  site  with  a 
velocity  of  approximately  1,800  mph  causing  the  warheaH 
and  n nv  remaining  fuel  to  explode 

(  •  Infrared  (IR)  Guidance  System  consisted  essentially 
*>f  u.  concave  mirror  directed  toward  j*  target  emitting 
the  infrared  radiation  ,  A  rotating  disc  and  •»  phorocell 
connected  by  a  wire  to  a  mechuninm  regulated  the*  right- 
left  anil  up-down  movements  of  the  missile.  A  schematic 
view  of  *uch  device  is  given  on  p  11  of  Kef  1  and  a  general 
description  on  detection  of  the  infrared  is  given  in  Chapter 
*>  of  Kef  V  One  °f  the  IK  homing  device*:  was  used  on  the 
Kheintocht'T,  R-J  (Kef  2,  p  229)*  while  another  IK  device, 
called  Madrid,  wus  installed  on  the  l-nzian,  li-4  missile. 
UU-f  2,  p  252) 

1).  Magnetic-Ball! t'tic  Guidance  System,  Snell  a:,  used  in  die 
V-l  ( FZG-7o)  missile,  called  ulso  a  "liuzz  liot.ib",  was 
simple,  ruggnu  and  reasonably  reliable.  In  this  system 
’he  azimuth  was  controlled  by  a  magneto.  compass,  the 
altitude  by  a  barometric  altimeter  and  the  range  by  an 
air  mileage  measuring  unit.  Prior  ro  launching  the  missile, 
the  devices  were  manually  set  for  the  desired  course, 
altitude  and  range.  The  compass  was  linked  to  ilu-  direc¬ 
tional  gyroscope, whereas  the  altimeter  acted  directly  on  the 
elevato  control  system.  Ali  of  the  controls  and  amplifiers 
were  pneumatii  and  the  high-pressure  air  was  stored  tit 
two  tanks.  U Inn  the  predetermined  range  was  reached  irt 
flight,  the  warhead  was  actuated  and  aimed.  The  "ontrols 
were  then  locked  causing  die  missile  to  dive.  The  accuraty 
of  the  terminal  portion  of  the  flight  depended  upon  the 
ballistics  ol  the  missile.  (Kef  5,  pp  35-56,  527-8  A:  555-7). 
For  more  information  on  guidance  systems  for  V-l  see  Kef  2, 

PP  207-9.  Some  V-l  bombs  were  equipped  with  a  one-tube 
radio  transmitter  for  enabling  the  launching  crew  to  follow 
the  flights  with  direction  I  hiding  equipment  in  order  to 
obtain  plotting  and  wind  data  (Kef  2,  p  20‘)) 

F.  Radar  Guidance  System  or  Radio  Detection  and  Guidance 
System  was  nor  sufficiently  developed  to  s  used  on  a 
wide  scale.  Radar  tracking  of  the  target  was  used  for 
guiding  the  Uasuorfall  and  Rhcintochrer  missiles  (Kef  2, 
p  227  and  Kef  5,  p  41) 

F.  Rodio  Controlled  Guidance  Systems  consisted  essentially 
of  a  radio  receiver  (located  in  a  missile),  a  missile  tracker 
and  a  radio  transmitter  (located  near  a  missile  launcher) 
for  conveying  the  command  to  the  receiver.  This  system 
was  used  in  the  majority  of  German  guided  missiles  in¬ 
cluding  the  PC  1400  RX  Glider  Homb  (Kef  2,  pp  195-6), 
ll.s  117,  called  also  Schnetterling  (Ret  2,  p  196  ft  199!, 
Ms  295  A-l  (Ref.  2,  pp  201  St  205;,  Ms  298  (Ref  2,  p  204), 
some  V-l  missiles  (Ref  2,  p  207),  some  V-2  missiles 
(Ref  2,  p  211),  Vtasscrfull  C-2  (Ref  2,  pp  219*25),  Feuerlilie 
F-55  (Kef  2,  p  226),  some  Kheintochters  (Ref  2,  p  227), 
Great  Fozian  (Ref  2,  p  252)  and  some  others. 

Note:  Ms  295A  was  the  first  German  radio  controlled  borib. 

It  was  made  in  1940  by  llenschel,  by  equipping  with 
radio  control  devices,  the  non-guided  glide  bomb  designed 
in  1959  by  the  Gustav  Schwartz  PropellerwerkctRef  2.  |>  202) 
The  following  Gciman  radio  controlled  systems  n:c 
listed  or  liriefly  described  in  Refs  2  and  5: 

a)  Burgund  system  consisted  of  an  optical  (visual! 
missile  tracker,  Kniipp.l,  with  a  toy  stick  -oatrol,  a 
radio  receiver  Strassburg  and  a  transmitter,  Xehl. 
Th Strassburg- Kebl  combination  was  used  in  the  |»X- 
1400  glider  bomb,  Schmrtterling  (||s  117)  rocket, 

Uasserfall  (C-2)  rocket  and  Great  Hnzian  racket  (Ref  2, 
pp  215-16,  223  &  232  and  Ref  3,  pp  38-4  5) 

Note:  As  a  substitute  for  the  Strassburg-Kehl  command 
link,  the  Kron-Brlgg  system  was  developed  late  in  VW  II 
(Kef  3,  P  41) 

h)  Eliots  system  was  simjlat  in  operation  to  the 
Iturgund’s,  except  that  radar  fracking  of  rhr  target 
replaced  the  optical  tracking.  It  was  proposed  for 
use  with  the  Kheintochter  3  and  some  other  missiles 
(Ref  2,  p  227  and  Ref  3,  p  41) 

c)  Sonne  radial  guidance  system  was  based  on  the 
method  which  a  navigator  of  at  ship  uses  to  determieg- 
its  position  by  plotting  die  reverse  hearings  obtained 
from  the  radio  transmitters  of  two  known  locations. 
The  device  Sonne  was  more  complicated  than  the 
systems  used  in  ship  navigstion.  A  brief  description 
of  the  principles  applied  in  the  Sonne  is  given  in 
Ref  «,  p  yw 


^  ^.K»P'n'r  first  . JfM 

...  ,  ,  " ‘ss,*‘‘  <"  It  too  licvv  md 

Uy»«.Rrf  r,Tl',Cfd  l’y  ,h*  S,oru  “><i° 


S'ottoort 


,  -II-  '.‘’li'metering  system  was  to  SUM  on 

till’  I  raotlilio  1—55  missile  (Kef  2,  |i  2~>i.) 

!’  r,“liH  ,co,"r"1  system  designed  by  the 

Kiiudfimk  «.<>  was  |  lai.ne.l  to  be  used  in  the  I- n  si  an 
missiles  (Ut  f  ?,  p  ?\2) 

>.»  Kcgge  radio  control  system  designed  by  the  Tele- 
lunkr.i  t  o  was  intended  lor  use  in  Unzian  missiles 
(Kd  i'  2\  2) 

V.'iio  Controlled  Cuidonr-  Systems.  Owing  to  the  fart 
that  radio  i  oiuiiiund  guidance  sy  stems  were  susceptible  to 
eleetrotii.  cmintetn  ear.lff  ;•  f sr..;1,  a  control  l.v  wires 
W;>S  developed.  The  system  was  installed  in  the  X-i  air-to- 
a’t  missile  ami  was  planned  to  Is-  installed  on  the  X-7 
siitlaee-to-air  missile  ami  some  llrnschel  missiles  (Ret  2, 

IT  7  •*!  \*  2 1 1  - 1  and  Kel  1,  p  41),  The  wire  links  system 
was  etieetive  over  short  vh st.i II ees  witlmut  lear  of  enemy 

eoiiiitetmeasuu  s, 

.'.icordin y  to  Kef  7.  p  1 1,  the  wire  eontrolled  system 
used  tn  die  X-4  missile  consisted  essentially  of  a  small 
optical  joy  Stick  con.iol  target  tracker  mounted  in  the 
aircraft,  a  pair  of  eanttot  wires  and  a  reeeivii.g  unit  in 
the  missile  coiisisliny  ol  a  e.vroseope  and  a  pair  of  relays. 

I  lie  control  unit  in  'lie  plan'  .con t  lined  two  revolving 
drums,  one  of  tin  in  controlling  azimuth  and  the  other 
elevation,  lire  control  wires  consisted  of  two  insulated 
single  stiand  Swedish  sprint-steel  wires  6000  m  in  length 

aa.i  ’..'.22  mm.  :::  . .  Hie  receiving  unit  in  the  missile 

,  er.|cted  of  a  polarized  relay  lor  azimuth  control  and  art 
Unpolarized  marginal  relay  lor  elevation  control,  The 
first  relay  responded  only  to  polarity  chances  in  the  di¬ 
rection  cf  current  flow  through  the  wires(while  the  marginal 
relay  responded  only  to  changes  in  die  value  of  the  current 
regardless  of  its  polarity.  In  this  way,  both  azimuth  and 
elevation  control  signals  were  transmitted  simultaneously 
over  die  same  pair  of  wires.  Hie  relays  were  connected 
to  the  spoiler  solenoids  in  the  tail  fins,  through  the  gyro 
commutator  system.  This  arrangement  converted  the  ieu-tiglu 
and  up-down  signal'  into  die  proper  pulses  which  were 
fed  To  tiie  solenoids  actuating  the  spoilers.  The  power 
supply  consisted  of  a  small  9-volt  dry  battery  located 
in  tiie  afterbody  of  the  missile. 

Note:  The  'mechanical  difficulties  encountered  in  earlier 
models  were  solved  by  paying  out  the  wire  from  the  spools 
oh  the  missile  and  similar  spools  on  tiie  parent  plane 
simultaneously  { such  as  the  Me  262  fifihter  plane). 

According  to  die  description  given  in  Kef  3,  pp  41-2, 
the  launching  and  guiding  of  the  X-4  missile  were  con¬ 
ducted  as  follows: 

1)  The  missile  was  aimed  and  launched  from  the  parent 
airplane 

2)  Simultaneously  with  this,  sections  of  wire  were  ejec¬ 
ted  by  means  of  black  powder  charges  located  in  the  wire 
spools,  one  in  the  airplane,  another  in  the  missile. 
The  length  o(  insulated  steel  wire  in  each  spool  was 
12  km  and  there  were  two  additional  reels  containing 
18  km  of  wire  located  an  opposite  wing  tips  of  the  X-4 

3)  Immediately  after  launching  the  X-4,  the  gyroscopic 
autopilot  (located  in  the  missile)  was  put  into  operation, 
the  warhead  became  armed  for  ready  detonation  and 
flares  (located  on  the  wing  tips  of  the  X-4)  were  ignited 

4)  As  the '>-4  proceeded  on  its  flight,  the  wires  con¬ 
tinued  to  pa"  our  from  both  the  airplane  and  the  missile 
spools,  ami  thus  the  missile  was  continuously  guided 
by  command  along  the  optical  line  of  sight  between 
the  pilot  and  the  target 

3)  The  X-4  missile  rotated  about  its  longitudinal  asis 
60  rpm  and  because  of  this  rotation,  there  was  a 
cancellation  of  aerodynamic  misalimments  resulting 
from  production  tolerances.  This  simplified  the  stabili¬ 
zation  problem  and  a  single  gyro  was  sufficient  to 
properly  orient  the  pitch  anti  yaw  signals  as  the  missile 
revolved 

0)  To  prevent  the  inductance  of  the  wire  on  the  spool 
from  distorting  the  command  signals,  one  centimeter  of 
insulation  of  each  rum  of  wire  was  removed  in  order 
to  create  a  short  for  the  whole  reel 
Note;  Since  the  above  method  of  control  restricted 
thr  maneuverability  oi  launching  planes  snj  required 
that  dicy  remain  in  the  vicinity  of  missiles,  thus  exposing 
themselves  to  the  weapons  of  enemy’s  bombers, the  wire 
lontrol  method  was  replaced  in  the  latter  model  of  the 
X-4  bv  an  acoustic  homing  device  called  Kranich.  With 
fb«  lattet  device  the  pafe-it  plane  could  eaecute  an  evasive 
■aseuver  the  moment  the  missile  was  launched  and  to 


(teit'p  ]y$f  Wv°nd  ,hc  mn<"  «•«■*  bombers  weapons. 

I  he  following  varieties  of  wire  command  links  systems 
are  briefly  described  in  Kef  3,  pp  41-2: 

a)  Dor'mund-Duisburg  system  consisted  of  an  optical 
|oy-sttck  control  unit,  a  transmitting  unit,  two  spools 
with  wires  (as  described  above)  and  a  receiver  located 
in  the  fuselage  or  X-4.  The  transmitting  equipment 
consisted  of  an  oscillator  (operated  by  pulses  from 
the,  icy-  stick  control)  and  an  audio  power  amplifier 
which  transmitted  two  audio-frequency  signals  through 
wires  to  the  receiving  set  in  the  missile.  The  audio 
signals  were  demodulated  by  the  rereiver  to  operate 
two  polarized  relays,  one  for  pitch  and  another  for 
yaw  control  : 

b)  Deren-Detmo!  d  ""re  command  link  was  a  simple 
direct-current  device  which  employed  no  vacuum  tubes. 
The  signals  were  transmitted  to  the  receiver,  which 
consisted  of  three  relays.  The  1st  relay  was  sensitive 
to  the  polarity  of  the  direct  current  signals  (pitch 
control),  the  2nd  relay  was  sensitive  to  the  amplitude 
of  the  signal  (yaw  control)  and  the  3rd  served  to 
disconnect  thr  other  two  when  the  transmitting  wires 
were  broken.  In  this  case,  the  missile  continued  to 
follow  the  course  of  the  last  command  received.  The 
wires  were  rhe  same  as  with  the  Dnttmund-Duisbnrg 
system  except  that  insulation  was  not  removed,  since 
it  was  essential  in  this  system  to  keep  the  resistance 
of  wires  constant. 

Note:  In  all  wire  control  systems,  the  fall  of  wire  to  the 
earth  proved  to  be  a  uui&ance  and  a  hazard. 

References: 

n^f-.tTSimon,  German  Research  in  World  War  It,  J.Wiley, 

*)  Anon,  German  Explosive  Ordnance,  Dept  of  the  Army 
Technical  Manual,  TM  9-1985-2  (1953),  Washington,  D  C 
3)  A.S.Locke,  er  al.  Guidance,  Van  Nostrand,  NY  (1955) 
(Vol  1  of  series  edited  by  G.Merrill  and  entitled:  Principles 
of  Guided  Missile  Design). 

•vote:  According  to  the  K  -W.Gatiand’s  book,  "Development 
of  the  Guided  Missile’’,  "Flight"  Publication,  London 
(1952),  pp  13*16,  the  current  European  and  American 
guidance  systems  may  he  subdivided  into: 

A. Beom  Rider  Control  System.  With  this  system  a  ground 
radar  tracks  the  target  (such  as  an  airplane),  while  the 
attacking  missile  climbs  within  die  cone  of  a  radar  beam 
towards  the  target.  The  system  is  usually  considered  in 
conjunction  with  a  self-homing  device  which  monitors  the 
gyropilot  of  missile  so  that  in  the  final  stage  of  ar.  attack 
the  missile  is  self-directing.  This  system  is  not  as  good 
as  the: 

B.  Command  Guidonce  System.  With  this  system  one  radar 
tracks  the  target,  while  the  other  tracks  the  missile.  Each 
radar  feeds  data  into  a  computer,  whereby  steering  commands 
me  transmitted  to  the  inissiie. 
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Guided  Misaile  (Gesteuerte  Grachoaa).  Beginning 
about  I93B  several  auccesaful  guided  miesilea  were 
developed  at  Peenemunde,  Volkenrode,  etc.  One  of 
the  first  German  guided  missiles  was  the  Rhslnbote 
f Rhein  Messenger)  (Ref  2,  p  J4). 


(i<T  SI 


Other suet  esstul  guided  missiles  were: 
a)  Srhmetterling  (Butterfly),  also  known  ns  the 
I"  UU-t  2,  p  35) 

Note:  tls  is  on  abbreviation  lor  Hcnschcl,  tile  name 
of  the  outUler 

h)  Wanarfall  (W.itettall)  (Kel  2,  p  17) 

c)  Rh oin tactile:  (lion filter  of  the  Khein)  series 
such  as  Kheintoehler  I,  II  and  III  (Kef  2,  p  40) 

d)  Eniian  (Gentian,  u  species  of  blue  flower) 
series,  ranging  from  IM  to  I-.-5  (Ref  2,  p  4}  Kef  1, 
p  99) 

e)  Feuerlllie  (Fire  Lilly)  series,  of  which  the 


tlescriheil  untie:  Frx.ttzsp ren gs I otfe . 

HA.  One  of  the  abbreviations  lor  mixture 
(Hexogen)  tint  I  Al  (aluminum). 


ol  111)  A 


1 1  edit  (pike)  was  one  ol  the  first  successful. 
T-Stolf  and  /.-Stoll  were  usetl  in  it.  The  llecht 
was  st.err .  .le.l  by  the  Vetierlilie  l-'-25.  The  Inst 
nt  the  series  was  the  F-55,  used  only  fot  tosearch 
(Kef  2,  pp  40-47,  Kef  1,  pp  95  6> 

f)  Baehern  BP-20  Nntter  (Viper)  (Kef  2,  p  47) 

g)  Ruhrstahl  (Steel  of  the  Kuhr)  scries  ran  from 
X-l  to  X-7,  of  which  the  X-4  wus  the  most  important 
(Ref  2,  p  Oil  nn.l  Kcl  3,  pp  90-2) 

h)  Hs  (llenschel,  the  name  of  builder)  series, 

including  the  Previously  mentioned  )ls-l  1 7(Schmef- 
telling),  nr;  w».-ll  ns  lls-11711,  ils-293,  Hs-794, 

Hs-295,  Hs-296  and  lls-298  (Ref  2.  pp  52-04  & 
56-60,  Ref  3,  pp  92*3) 

i)  prltx  X  (l-X-1400),  a  glide  bomb  (Ref  2,  p  55) 

j)  Boothoven  Apparatus  -  an  odd  looking  guided 
missile  (Ref  2,  pp  61-62) 

k)  BV-246  (Ref  2,  p  63) 

l)  V-2,  is  briefly  described  separately  under  V-2. 

It  could  be  launched  as  a  guii.ed  missile 

m)  Antipodal  Bomber  (Ref  4,  pp  57-5B) 

n)  T ol  fun,  a  bilicuid  rocket  (Ref  5.  p  223). 

References: 

1)  Anon,  Army  Ordnance  31,  pp  28-30  Si  121*24  (1946) 

2)  r.Ross,  Jr  ,  Curded  Missiles.  Rockers  and  Tor¬ 
pedoes,  Lothrop,  Lee  At  Shepard  Co,  Inc,  N  Y  (1951), 
pp  14-66 

3)  A.Ducrocq,  Les  Armes  Secretes  A'lcmandes, 
Berger-Levrault,  Paris  (1947)  pp  90-99 

4)  K.W. Garland,  Development  of  the  Guided  Missile, 
"Flight"  Publication,  London  (.952)*  PP  2-19.  47  & 
49-59 

5)  Anon,  Dept  of  th»  Atmy  Technical  Manual  TM  9-1985-2 
(1953),  PP  195-233 

Note:  Additional  information  on  gui Jed  missiles,  also  called 
Directed  Missiles  may  be  found  in  the  following  CIOS 
Reports:  28-56,  29-45,  3  M3  and  32-66,  which  were  pub- 
iished  in  1945  and  1946 

(See  also  Great  Knzian  Guided  Missile  ,  Rockets  and  V-2) 

Gummldynomit.  A  rubberlike  elastic  explosive  muss 
obtained  on  dissolving  collodion  cotton  in  NG.  This 
is  called  also  Sprenggelatine  (Blasting  gelatin). 

Gun  (Geschutz).See  Kanone  and  also  Weapons. 

Guncotton-Dynomlt .  See  Trauzl  Dynamit. 

H.One  of  the  abbreviations  for  Hexogen  ot  llexo  (Cyclo- 
nite). 


Hoftbohllodung  (Adhering  ot  sticking  Hollow  .  .barge  I. 
One  of  the  devircs  consisted  ol  a  coni' al  metallic  coir- 
tainer  (filled  with  1  il,  5  u/  ol  a  III  V  lo  which  was  .itc.cclre.l 
an  el  ingatcd  apex,  nerving  is  a  hand  /rip  and  rent;-  the 
exploder  pellet  (PI.TN/V.'.ix)  and  a  pull  (friction)  delay 
igniter  (4)j  or  seconds).  Atiachcd  in  the  base:  ol  the 
conical  section  was  a  plywood  Ironic-work  carrying  three 
powerful  horseshoe  magnets.  A  brass  chain  wit);  a  book  was 
attached  to  the  framework.  Total  weight  1  kg. 

The  device  could  be  used  either  as  a  hand  grenade 
or  as  a  land  mine.  In  the  lirst  case  ti  e  ccxd  ol  the  Iric  tlon 
igniter  was  pulled  off  .end  the  grenade  thrown  against  the 
approaching  vehicle.  In  die  second  case,  the  device  was 
buried  in  the  ground,  close  to  the  surface,  with  the  magnets 
up  and  with  the  igniter  cord  attached  t„  the  grour.s.  At  the 
approach  of  a  vehicle  the  magnetic  attraction  caused  the 
grenade  to  jump  towards  some  iron  or  steel  purr  and  attach 
itself  to  it.  Simultaneously  the  cord  was  pulled,  thus 
setting  off  the  explosive  train  consisting  of  delay  igniter, 
exploder  and  main  charge,  (Kef  2).  It  was  claimed  that 
this  charge  could  penetrate  as  much  as  1 10  mm  of  armo-. 
(Ref  1,  pp  323-4). 

Another  magnetic  antitank  charge  is  described  ir, 
Kef  I,  pp  2(>2-3  under  the  n.tmc  of  Ponxerhandmino  3. 
Ir  consisted  of  a  Ixittlc-slnipcd  cardboard  container  with 
2  1/3  lb  of  hollow  charge  (TNT  or  UUX/TNT).  Three  pairs 
ol  magnets  were  mounted  at  the  lx, item  of  the  bottle,  and 
a  7 \t  sec  friction  igniter  was  located  in  the  neck  of  the 
bottle.  Total  weig.ht  of  the  device  was  8  !h. 

The  device  was  apparently  designed  to  he  placed  by 
hand  on  die  trsik  :ind  the  igniter  pulled  after  it  has  been 
positioned.  If  the  target  was  of  non-magnetic  material 
such  as  wood,  the  charge  could  lx:  attached  by  means  of 
1  spikes  located  at  the  bottom  of  the  device,  (pp  262-3). 
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.  In  another  type  o(  adhering  (sticking)  antitank  hollow 
charge  there  were  no  magnets  but  a  sticky  pad  (located 
at  the  wide  part  of  the  conical  body)  served  tot  attaching 
the  charge  to  a  tank  (Kef  I,  p  524). 

References; 

()  Dept  of  the  Army  Tech  Manual  TM  ibl985"2  (1953), 
,.p  262-3  «:  323-1  .  ... 

2)  11.11. Bullock,  I’icatinny  Arsenal;  private  communication. 


Harnstuff  (lireu).  'i't  general  section. 

HC  Mixture.  A  smoke  mixture  consisting  of  hcxachloro- 
c thane  and  powdered  7inr. 

Reference:  Anon,  Held  Artillery  Journal  38,  >52-3  (1913). 

Heavy  A/T  Mine.  See  under  Landminen  and  also  er 
PP  2(>5-?  of  TM  9-1985-2  (1953). 

Hehelx'under  M.cvct  Type  or  Schuko  igniter).  See  Pressure 
Igniter  nndet  Igniter. 

Heeht  Guided  Missile.  See  Pike  (Heciu)  Missile. 

Helthoff  Explosive.  According  to  Ger  P  12,12?  of 
I860,  it  was  prepared  by  the  nitration  of  purified  tar 
oil,  followed  by  washing,  drying  anu  mixing  of  the 
nitrotar  with  oxygen  carriers,  such  as  K  (or  Na)  nitrate 
(or  chlorate),  etc.  It  was  claimed  that  this  explosive 
mixture  was  very  powerful. 

Reference:  See  under  Hellhofiit. 

Hellhoffit  (llellhoffite).  One  of  the  Sprengel  type  ex¬ 
plosives.  invented  about  1870  by  Helthoff  and  Griison. 

It  consisted  of  28  parts  of  nitrol-e>-ctne  and  72  parts 
of  fuming  nitric  acid.  This  liquid  «  ..a  sometimes  used 
absorbed  on  kiesclguhr  (see  Guhrhellhoffit).  The  dis- 
advan.age  of  these  Sprengel  type  explosives  was 
their  extreme  corrosiveness  (Rtf  1). 

According  to  7  horpe  (Ref  2),  Hellhoffit  was  tried 
in  shells,  the  two  ingredients  being  mixed  during 
flight  exploded  on  impact  (see  also  Anilithe  under 
Frend.  explosives). 

Stetcbacher  (Refs  3  and  4)  investigated  Hellhoffit 
and  its  modifications  and  found  that  the  glass-lined 
depth  charges  (Tiefenbomben)  containing  Hellhoffit, 
were  much  more  effective  than  those  loaded  with 
picric  acid.  The  mixture  consisting  of  fuming  nitric 
acid  (d  1.52)  64.51,  nitrobenzene  25.81  caibon  di¬ 
sulfide  6.45  and  aluminum  bronze  3.2351  was  found 
to  be  one  of  the  most  effective.  A  mixture  prepd  oy 
dissolving  66.7  parts  of  dinitrobenzene  in  100  parts 
of  fuming  nitric  acid  was  also  claimed  to  be  effective. 
References: 


Haftmlne  (Adhering  Mine).  Ar  antitank,  hollow  charge 
device  consist:.-.,,  of  a  conical  coot.iintx  (filled  with  111-.:, 
provided  with  a  flat  top  and  a  handle.  The  wide  portion  of 
the  cone  was  covered  with  a  layer  of  a  low  melting  colo¬ 
phony-oil  plastic  resin  fr.  p  ca  50  )  retained  on  die  surface 
by  means  of  an  open  mesh  c'.oth.  In  back  of  the  flat  top, 
which  consisted  of  sheet  metal,  was  placed  a  thermite- 
typo  charge  (Mg  +  Al  +  KClO  »  and  in  back  of  the  latter  a 
time  fuse.  The  operator  hid  in  a  hole  and,  at  the  approach 
of  the  tank,  ignited  the  fuse  which,  ii.  turn,  ignited  the 
thermite.  Just  as  soon  us  the  heat  of  the  thermite  melted 
the  resin,  the  device  was  stuck  (by  tht  operator)  to  the 
bottom  armor  plate  of  the  tank.  At  the  same  time  the  heat 
of  the  thermite  st  t  off  the  detonator  and  this  in  turn  initiated 

the  main  charge.  .  _ _  . _ 

This  device  was  in  an  experimental  stage  when  the 

Rderenc^'^i;. Richard. .x-  c  al,  CIOS  Rept  25-18  (1945), 
PP  23-5.  • 

Haioklastlt.Same  as  Per roklaStit. 

Haltborkelt  Oder  Logerbentiindigkel*  (Stability  in 

Storage).See  in  the  general  section. 

Hon  (Hauer  waff  on  (Small  Arms).See  under  Weapons. 
Htndfiobungislehoreiprangstoffo  (Explosives  Safe 
to  Handle  and  (o  TransporO-Sec  Davis  (1943),  p  347). 


l.)  Davis  (1943),  P  354  2)  Thorpe’s  Dictionary,  v4 
(3940),  p  545  3)  A.Stettbacher,  SS  3B,  158  (1943) 
4)  A.Stettbacher,  Spreng-  und  Schiesntoffe,  Zurich 
(1948),  P  71. 
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(-.cman  "n,^.  fot  Hexamethylenetetramine  Dinitrate 
”/t  ’  -"2' *■<>»•*•  K  A-Verfshren  under  Hexogen). 


H  exat.  An  explosive  mixture  consisting  of  71%  Hexogen 
(desensitized  with  1%  of  wax)  and  25%  A  powder; 
w.is  used  in  utnlerw  iter  -tmmiinition,  (PI)  Rept  1823. p  40  [  , 


tlcroklin  of  Diskeihoff.  An  explosive  prepd  hy  soaking 
sawdust  in  -t  concentrate.:  uuiieons  solution  of  ei|ual 
I  -trts  of  pit  r*c  acid  and  Am  nitrate.  The  resulting 
pf,.,  net  win  dried  and  mixed  with  various  amounts 
of  pulverized  sulfur  and  K  ,  ot  \a  nitrates. 

Ue.ereilie:  I..GoJy,  Ttaite'  ties  M. Uteres  Explosives, 

N  .unut  (190  ~).  ,  i'll . 

If otrer  t li.iitet ).  A  f  zeeh  designed  and  constructed  Tank 
I  estioter.  Jagslp.m.'.er  IP  ftl  (See  tindet  I’arizetl. 

Heosch.eckc  U-rassiiopi-er).  A  series  of  weapon  carriers 
U  alfeiitraget'  such  au  to:  lu5  mm  loin,  developed  hy  the 
lo  tin.uis  early  in  tin*  'XT'.  II.  i'hey  .ire  ueserihed  in  vol  Ilf 
--I  the  lllu sir  tied  Kecotd  of  German  \rmv  l.ju ipment  I91<) . 

I  •  i  ,  t'-ffice.  ..on don  (  f>).|”g 

\*‘f<  :  |  in-  a !.  i  v  *  *  l-ritish  hooks  were  not  consulted  f--i 

teat  that  they  .tie  '.confidential’  or  "secret*  as  is  nsn.il 
with  ioitish  sources. 

Hexo,  Hexamin,  Hexor  itrodiphenyl  omin,  oder  Hexyl 
( ilex.init todipheny lamine)  (HNDPhA).  DcuiiibeJ  in  the 
general  section  under  Diphenylaminc  .  The  following 
information  concerning  the  manufacture  and  use  of 
He  mi  in  Germany  during  AtV  11  is  available: 

At  Allcndorf  l-'ahrik  of  U  A  S  A  .  the  method 
of  manufacture  was  as  follows: 

To  a  charge  of  1000  kg  of  99%  nitric  acid  placed 
in  a  V2A  stainless  steel  nitrator  of  2  cubic  meter 
capacity  ,  fitted  with  an  agitator  rotating  atCORPM, 
a  cooling  jacket  and  cooking  coils)  300  kg  of 
diphenylaminc  was  added  gradually  while  the 
temperature  was  maintained  at  99  •  The  solution 
was  diluted  with  weak  nitric  acid  and  cooled  to 
10-1(1°.  The  precipitated  HNDPhA  was  filtered 
off,  washed  thoroughly  with  water,  then  dried, 
screened  and  packed. 

HNDPhA  was  used  by  the  Germans  at  the  start 
of  M  AX  I  in  nu  underwater  explosive  containing  HNDPhA 
40  and  TNT  60%.  During  IX' U'  II,  this  explosive  was 
replaced  hy  the  one  containing  HNDPhA  27.9»  TNT 
55,7  and  A1  16. 4%.  Another  underwater  explosive 
contained  HNDPhA  23.0,  TNT  61.8  and  A1  15.2%. 
Stettbncher  (Ref  5)  cites  a  mixture  consisting  of  HND¬ 
PhA  with  33-40%  TNT  and  16%  Al  (See  also  Hexamite, 
Schicsswolle  18,  TSMV-1-101  and  Ersatzsprengstoffe). 
References: 

1)  A.Stettbacher,  Protar  (Switzerland)  9,  33-45  (1943) 

2)  US  Naval  Tech  Mission  in  Europe,  Tech  Repr 
513-45.  llexanittodiphenylamine  Manufacture  in  Ger¬ 
many  ,  PB  Rept  38,  154  (1945) 

3)  O.H'.Stickland  et  al,  PB  Rept  1820  (1945), PP  13-17 

4)  Anon  ,  Allied  and  Enemy  Explosives,  Aberdeen 

Proving  Ground,  Md  (1946)  ( 

5)  A.Stettbacher,  Spreng-  un<)  Schiesstoffe,  Zurich 
11948),  PP  78-29. 

Hexo  S-22,  S-26  and  E-4. German  substitute  explosives 
containing  hexanitrodiphenylomine  described  under 
Krstutzsprcrgstoffc. 


Hexom  ethyl  entetromin  (Hexamethylenetetramine) 

(IIMeTcA),  called  also  Hexamin,  Methcncamine 
Amiiiofariu  or  lirotrupine.  See  general  section. 

H  exom  ethyl  enetetromir.  e  Derivatives  (Explosives).  To 
this  group  belong  explosives  containing  Hexogen  (RDX 
or  l.yclonite)  and  K*Sulz  (Cyclotiimethy lenetrinitros- 
amine)  described  elsewhere.  In  addition,  (i. Renter 
et  al  investigated  two  explosives  (see  Aliphatic  Nitra- 
mincs  of  IX U  II)  obtained  as  by-products  in  the  man¬ 
ufacture  of  Hexogen  by  the  K*Salz  and  KA-Salz  processes. 

Both  of  these  substances  were  claimed  to  be  more 
powerful  explosives  than  Hexogen. 

Reference:  G.RBmer,  PBL  Rept  85,160  (1946),  p  16. 

Hexomerhylenatrlperoxfdedianilne  (HMTPDA)  (He::amethylen- 
trtperoxyddiamin),  Preparation  and  properties  ate  given 
in  the  general  section.  The  explosive  was  proposed  in 
1917  for  use  as  initiating  component  for  detonators.  For 
instance,  the  No  8  copper  cap  might  contain  0.1  g  of 
HMTPDA  and  1  g  of  TNT.  6 

Reference:  C.  von  Girsewald,  Ger  Pat  274,522  (applied 
lor  in  1912,  issued  in  1914). 

Hexamin.  One  of  the  German  designations  for  Urn. 
nttrodipheny lamine.  The  same  designation  was  used 
for  Hexamethylenetetramine. 

Hexomlt,  or  Hexonit.  An  explosive  used  during  %'%  I 
for  cast  loading  torpedoes,  sea  mines,  and  depth 
charges.  It  consisted  of  hexanitcodiphenylamine 
(HNDPhA)  60-70  and  TNT  40-30%.  Its  properties  are 
described  in  the  general  section. 

After  termination  of  Ht'V  (,  the  Hcxumit  was  used 
as  a  component  of  a  commercial  explosive  known  as 
"Neurodit". 

The  term  Hexamit  was  also  used  for  the  following 
commercial  explosive  prepd  from  surplus  materials 
of  wv  I:  60  to  90  parts  of  HNDPhA,  in  which  might 
be  present  up  to  40%  picric  acid,  10  to  40%  DNT, 
TNT,  and/or  TNN,  and  0  to  4%  vegetable  meal. 
Reference:  J.Pepin  Lehalleur,  Poudres,  etc,  Paris 
(1935),  pp  457-8. 

Note:  According  to  TM  9-1985-2  (1953),  p  15,  the  Hexamit  was 
used  in  the  warhead  of  Kurt  Apparatus  (q  v  ). 

Haxonlt.  Same  as  Hexamit. 

Haxonftrodlathy fnltromlna.  See  general  section  under 
Diethy  Initramine. 

Hexonltrodlphenylomlno.  Same  as  Hexa. 

Huxo.One  of  the  abbreviations  for  Hexogen  (H)  (Cyclo- 
ntte  or  RDX). 

Haxo  (S-19  and  S-22).  German  substitute  explosive 
containing  Hexogen  (RDX)i  described  under  "Eraats- 
sprengstoffe". 

Haxogan  or  H(RDX),also  called  W*Sa)z,  E-Salz,  K-Salz, 
SH-Salz  and  KA-Salz,  depending  on  the  method  of 
manufacture  .  It  is  described  in  the  general  aectioo 
as  Cyclonite  (Cyclottimethylene  Trinitrsmine  .. 


tiff  K<> 


Altliouf.li  Hexogen  wax  U,„n  i„  .  .ermanv  .sine-  18«>" 
llt.mmg.t.o,,.  tl0|  J80,  Ihqv  ),  it  v..*:  used  as  an  cx- 

l',,.S,V“.  Unt,!  *»>«•  hs  manufacture  teas  starred 


.  .  ,  -  - -  •••>  "-mu™  w  Verfahrun 

l  r.tr  >.  to  Ik-  the  Wm  hcc.tusc  it  was  the  most  economical. 
r«-.tu>r<  .1  less  s|v.,:e  ar.it  equipment  ami  use.l  r.-.nlilvavailaMf 
raw  materials.  /  * 

following  ar.  .lie  Herman  V  V  II  metlmils  of  m.unilacture 
arranged  in  approximate  chronological  or  lor: 

!  W-Verfohrcn  Mc-I  'roei-ssl,  .level. >|ol  in  1<MS  t>>  l)r  Vtollram 
ot  tlo-  K,  larheninoustn-,  was  hascil  on  the  ...actions 
in.  luted  t>y  the  following  e<|uations,  .starting  from  sulfur 
tn  »McU-  .uni  ammont.i; 

.11  'S'.J  •  Aii3-s  ,  IIS  is»»2m>Mi4)4 

I  lu  resulting  mixture  ol  Am  aminusul lunate  an. I  \n: 
"m». .sulfonate  was  treated  with  a  soli,  of  hydroxide 
wliiili  pave  a  soluble  (  a  iminosultonate  and  a  |.|.|  of  (.'a 

I.)  Il2\-8<y>\|i4  .  ||\fSo2.oxil4)2  +  »Caft)||)2_, 

f U 2N-Sc »^4 >>a  Ca  »  C:.iSt)4  ♦  1MI  oil. 
t  he  I i hi  rated  ammonia  was  recovered  and  j„ 

reaction  ,e  .  lhe  (  a  sullatc  was  removed  by  filtration 
and  the  Ca  aminosulfonate  treated  with  h  sullatc. 
c)  fll2.V'i(>2-l)>2Ca  f  K2SI)4~o  ’ll2.VS()2*OK  ♦  OSf>4 

The  resulting  K  .iminosul  Innate  was  separated  by 
filtration  and  treated  with  formaldehyde  at  30°  at  a  pH  >')  A. 
dl  lljX’SOj’OK  ♦  IIC.IIO  »  ll2(::VSt>2H»K  ♦  lljO. 

flu  resulting  condensation  product,  K  methylene- 
aminosulton.ite,  called  Weiss-Solx  .white  salt),  was  nitrated 
with  mixed  nitric  sulfuric  acid  at  Vf”  in  a  stainless  steel 
nittator  of  500  1  capacity 

cMIIjjCiX-SOj-OK  ♦  HlNOj— .(ll2C  N"N02)3  ♦  AKIISO^ 

This  procedure  (which  under  certain  conditions  gave 
yields  up  to  HOT  based  on  the  formaldehyde  used)  was 
followed  at  the  Krummel  F'abrik  of  Dynamit  A  -G  until 
an  explosion  ir  l'f.f)  completely  destroyed  the  plant, 
t "her  tic.inan  plants  did  not  use  the  ft-Verf.thren  because 
other  methods  such  as  the  Sll.r.  \  and  K  proved  to  he  more 
economical. 

Note:  A  similar  method  was  patented  later  by  R.ft'.ScliiessIrr 
and  I.II.Koss,  U  S  Dal  2.4H2V)  (1918) 

2.E-Verfohren  f M-Hrocess),  developed  between  1938  and 
1 '? AS  by  l)ts  liberie  and  l-'ischcr,  wis  based  on  die  reaction 
ol  paraformaldehyde  with  Ain  nitrate,  dissolved  in  acetic 
anhydride,  which  acted  as  a  dehydrating  agent:  .  t 

(IICIIIDjt  ANII4.\03  *•  f'lfClljCD)/.  fll2C  N  NOjfj  * 
12CII3OM>ll 

The  resulting  Cycloni'e  was  separated  by  means  ol 
a  outsell  ,  from  the  acetic  acid  produced  by  the  reaction, 
washed  with  water,  stabilized  and  dried-  'lhe  finished 
crystalline  product  had  amp  of  only  ]90-19y,  and  the 
yields  varied  between  60  and  75T,  calculated  on  para¬ 
formaldehyde. 

The  li-Vetfahren  was  used  at  the  liohingcn  Fabrik, 
Dynamit  A  -  G  and  produced  125  metric  tuns  per  month. 

It  was  replaced  in  1944  by  the  K  A-Vcrt.dircn  which  enabled 
the  production  to  be  doubled  with  the  same  equipment. 
Note:  lhe  Cvclonite  obtained  by  this  method  contained 
the  same  impurities  as  described  undet  KA-Vetfahrcn 
but  in  larger  amounts. 

A,  SH*Verfahren  (Sll-I’roeess),  developed  in  1937-193B 
by  l)r  .Schnurr  was  based  on  the  original  method  of  Henning 
,(1899)  which  involved  direct  nitration  of  hexamethylene¬ 
tetramine  (called  also  hexamine  or  urotropine)  with  nearly 
absolute  nitric  acid,  according  to  the  following  equation: 

c6h12n4  +  6mno3—  (»2Cn-no2)s  ♦  611,0  M  CO,  +2N2 

A  similar  method  was  independently  developed  by 
Dt  G.CMalc  at  Dicatinny  Arsenal. 

The  improvement  introduced  by  Dr  Schnurr  consisted 
in  carefqllv  controlled  heating  Pcookinv-ofl”)  ol  the  contents 
of  the  uitiuior  directly  after  the  completion  of  the  reaction. 


Under  these  conditions  the  unstable  products  tunned  dunni 
die  reaction  were  partly  decomposed  and  partly  nitrated 
to  cyclonite. 

,,  1  "c  nitration  in  the  811*  process  was  conducted  at 
-A  using  white  l>9%  nitric  acid.  Ihc  purified  Cyclonite 
had  a  m  p  between  200°  and  202"C.. 

While  in  the  originalfHenning’s)  method  the  yield  w.n 
ery  low  (about  .fir;  based  on  HII  N  used),  the  improves 


.  -  -  --"-*■  o..  v.,n,,.x  u.wu),  me  improved 

method  was  much  mote  ceonunoc.il  (yields  u,»  to  ?|  sn; 
were  reported) 

The  SH-proce.ss  war  used  in  at  least  three  p!ant:: 
ail  ol  them  belonging  to  the  Dynamit  A  -C,  :  Christiaristadt 
(producing  up  to  ):)!)()  metric  tons  per  month),  Dobcritz 
(producing  up  to  *j(l()  to/mo)  and  (jckermunde  (producing 
up  to  2 So  to/mo).  The  SH-process  was  considered  to  be 
more  economical  than  the  Vt'-,  K-  or  K-  processes,  but 
inferior  to  the  KA*  process. 

4*  K-Verfohten  (K-Drocess),  developed  l.y  Dr  Ixnoffl.  r  of 
A  A  >  A  -l>  ,  somewhat  later  than  the  it- >'ei f.thren,  was 
based  >n  the  following  consideration:  As  the  hexamethylene¬ 
tetramine  contains  (.CII,-  groups  and  only  4N1I,-  groups, 
there  is  a  deficiency  of  two  Nil,  groups  which  are 
required  for  the  production  of  each  two  molecules  of  Cyclo 
nrtt  .  this  can  lie  remedied  by  introducing  Into  reaction 
two  mots  ol  Am  nitrate  as  shown  in  the  following  equation: 
C6|I,2N4  *  IIINDj  t  2NII4\d3-s  2(I12C-N-N()2)3  t  (.11,0 

Nitric  acid  of  *10';  strength  was  used  and  was  required 
in  larger  quantity  than  for  the  other  methods.  This  made 
the  recovery  of  spent  acid  a  very  difficult  and  expensive 
problem.  Only  one  Herman  piant  used  this  method  ( l-lsnig 
F'ahril:  •>(  ft  A  S  A  -H),  producing  20!)  metric  tons  per  month. 

A.  KA-Verfahren  (KA-  Process),  developed  by  Dt  Knbffler 
ol  \1  A.  8  A  - 1,  was  actual1)1  a  combination  of  parts  ol 
the  K-  and  !•>  processes.  It  consisted  in  treating  the  hexa¬ 
methylenetetramine  dinitrate  with  acid  Am  nitrate  in  acetic 
anhydride,  as  can  l>e  seen  (tom  the  following  equations: 
a)(  6H,2\4  +  2HND3~w(.6llt2N4-21IN()3  f Hexamethylene¬ 
tetramine  dinitratvj. 

ID  <  6H|2N4-2IIN03  i  2NII4N03'1IN03  i  U<  II  (  0^0  -  • 
2fH2<*SiN02)3  +  I2(  TI3*rOOn' 

In  this  method,  considered  to  he  one  of  the  most  eco¬ 
nomical,  paraformaldehyde  ./as  not  used,  because  all  the 
necessary  (  It  *  groups  were  supplied  by  hexamethylene¬ 
tetramine.  A  similar  procedure  was  developed  in  the  li  8  A 
by  ft. F.ltachmane  Kee  general  section  under  Hyclonitc). 

In  the  K  A-procets,  as  practiced  at  the  Holiingen  Fabrik. 
hexamine  was  treated  with  weak  nitric  acid  ( AS-A0%)  at  about 
S'  and  the  resulting  dinitrate  'called  in  Germany  Hexadi), 
was  dried.  The  dry  product  was  dissolved  in  acetic  .ui- 
hydrijc  using  a  stainless  steel  vessel  equipped  with  a 
paddle-type  stirrer!  and  then  acid  Am  nitrate  (previously 
prepd  h>  treating  Am  nitrate  with  I  mol  of  10(1°:  nitric  acid) 
was  .tuded  .  I  lie  lesuiting  solid  product  was  separated  lrom 
aceti -  acid,  then  washed  with  water  and  dried.  The  cyclonite 
obtained  by  this  method  was  called  KA-Solz.  it  contained, 
us  impurities,  I  to  2*'  of  HMX  fcyclotetramcthylenctetra- 
■litrumiue,  called  in  Germany  Ocloqon),  (fl  C  Sf-NO.)  and 
a  small  amount  of  cyclotrimethylene  dinitromnnoacctylafftine, 
(Cl I ,) 3,\ 3(NO ,) 2‘ UCI 1 3.  Higher  percentages  of  these  im¬ 
purities  were  produced  when  the  lv-Verfahren  was  used. 
Note:  The  advantage  of  the  K A-process  ove;  the  K-process 
was  that  by  using  hexamine  instead  of  parafonnaldchyde 
only  half  of  the  amount  of  water  was  produced,  thus  re¬ 
quiring  a  much  smaller  amount  of  acetic  anhydride  Hence, 
it  was  possible  .without  increasing  the  size  or  amount  of 
equipment,  to  increase  the  production  of  the  Dobingen 
Fabrik,  Dynamit  A  -G  from  125  to  250  metric  tons  per  month 
when  the  method  was  changed  in  1944  from  the  li-  to  the 
KA-  process. 

Yields,  when  calculated  on  the  basis  of  formaldehyde 
(from  which  the  hexamine  was  produced)  .were  80-82T  for 
the  K  A-process,  us  again  it  73-75T  in  the  li-process.  in  the 
KA-process  the  production  of  100  parts  of  Cyclonite  required 
40p  of  hexamine,  43p  of  Am  nitrate,  68p  of  nitric  acid  and 
240p  of  acetic  anhydride  (of  which  I95p  were  recovered  as 
acetic  arid). 

A  recent  article  of  Mayer  (Ref  .')  described  some 
German  methods  of  preparation  of  RDX  and  lists  its 
properties  as  follows:  m  p  201-3,  d  1.02.  explosion 
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li'i'il'i'r.nuic  2)9  .  impact  sensitivity  vith  2  kg  weight 
1*1- 1 s  cm,  velocity  of  detonation  8-100  m/sec. 

Straight  Hexogen  was  used  by  the  (icemans 
•is  a  booster  sub-booster  mid  us  a  bursting  charge 
in  rillc  grenades  and  some  small  caliber  shells.  It 
as  also  used  with  u  small  amount  of  wax,  c  g  , 
VI,  as  a  sub-boosier  in  the  African  campaign  to  re¬ 
place  IH.TN-wax  mixtures.  Vtith  a  larger  amount  of 
was,  e  g  ,  10. Vi,  ir  was  used  in  75  min  shells.  Hexogen 
was  also  used  with  other  proportions  of  wax  as  well  ns 
with  INI',  A I  etc.  ;  See  billers  Nos  Hb,  H9,  90,  91-115, 
»2  HUM,  02-115,  95-II.Tp  02,  105  (or  Trinlen  105),  IOC. 
(or  Trialed  !<>(•)  and  Ifiv  tor  Triaien  109),  described  under 
Fillers". 

Kclerences: 

I)  Hit  Kept  )25  (1915)  2)  HI)  Kept  H..W.9  (19-15)  5)  Allied 
and  l.m-iny  Explosives,  Aberdeen  Hroving  (irouad  (194b) 
•1)  V.Stctthachcr,  Spreng-  and  SeltiesMoffe,  Zurich  (19-18), 
pp  (,8-(i9  5)  J, Mayer,  l-.xplosivstofle,  1954,  No  7/8,  pp  8)- 
5  (liber  Hexogen,  seine  FabrikutionsmethoJen  utul  l-igen- 
sciialtcn). 


Hexonir  One  of  till-  explosives  invented  by  Stctcbacber. 

See  under  Swiss  Explosives. 

Hexopiost  75-.  :r  explosive,  developed  during  WV  II 

ut  the  Krumm.'l  Fu-tory  of  Dynumit  A -Ci  It  contained  KDX 
75,  NC  1.2  to  1.4,  liquid  DNT  20.0  and  TNT  3.8  to  3.(><T. 
This  mixture  was  prepd  liy  heating  the  required  amount 
of  KDX  to  90°  in  a  Vcrner-Hflcidcrcr  mixer,  and  blending 
it  with  a  small  amount  of  NC'..  This  was  followed  by  the 
addition  of  a  DNT-TNT  mixture  and  further  blending.  By 
using  this  order  of  addition,  lumping  was  avoided. 

The  mixture  was  put  cut  in  cylinders  ubout  220  mm 
long  by  28  aim  in  diameter.  Due  to  difficulty  with  direct 
cap  initiation,  a  Ixioscer  was  provided  It  consisted  of 
compressed,  phlegmatizcd  HI-.TN  pellets  about  40  mm  long 
by  21  mm  diam  und  equipped  with  a  detonator  well  20  mm 
deep. 

Note:  This  explosive  was  developed  as  a  substitute  for 
the  plastic  explosive,  which  used  KDX  plus  American  vas¬ 
eline,  because  the  latter  component  was  no  longer  available 
in  Germany.  This  vaseline,  called  "long  fibrous"  by  Meyer, 
bad  much  greater  adherence  than  vaselines  manufactured 
in  othet  countries. 

Deference:  0.«  .Stickland,  General  Summary  of  Explosive 
Plants,  PB  Kept  No  925  M945)  Appendix  7  (R. Meyer, 
Development  .Cork  on  Explosives  at  Ktummel). 

Hexyl.  Same  as  llexa. 

High  Pressure  Pomp,  See  Hochdruckpumpe. 

High  Speed  Tunnel*  fer  testing  various  weapons  are  de¬ 
scribed  in  CIOS  Kept  28*47(1945)  and  in  L.K . Simon,  Germsn 
Research  in  W*V  II,  J.'Jliley,  N  Y  (1947) 

Hochdruckpumpe  oder  V-3  (High  Pressure  Pump,  called  also 
"Busy  Lizzie’'  or  "Multipede*')  was  a  constant-pressure  gun 
developed  during  WW  II  by  Conders.  an  engineer  of  the 
firm  Rochling,  Ssarbriicken,  and  intended  to  fire  the  Arrow 
(Needle)  Projectile  (o  v  )  across  the  Channel  to  1  ondon. 
The  barrel,  caliber  150  mm  (5.9"),  waa  of  unalloyed  crucible 
caat  steel  made  up  of  a  great  many  Y-shaped  aectiona, 
each  12  to  16  ft  long.  With  the  gun  about  450  ft  long  con¬ 
taining  about  28  propellent  chambers  (distributed  along  the 
bore),  it  waa  ecpected  to  achieve  a  muzzle  velocity  of 
about  4500  ft/sec  and  a  range  of  about  130  km  (when  using  a 
projectile  8  ft  long  and  weighing  150  ID. 


HOP  SUPERGUM- 
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The  gun  could  lie  on  the  ground  without  any  carriage 
on  wooden  and  concrete  blocks  sloped  at  a  45°  angle. 
The  fin-stabilized,  arrow  projectile  was  inserted  in  the 
battel  and  the  base  propellent  charge  electrically  ignited. 
As  the  projectile  passed  the  separate  Y-pieres,  additional 
propellent  charges  in  the  side  arms  were  electrically  ignited 
one  after  another  (in  pairs)  thus  accelerating  the  velocity 
of  the  projectile  as  it  progrersed  along  the  gun  barrel. 

For  servicing  Unloading  the  Y -  sections  with  propellent 
charge3  between  the  rounds),  the  gun  required  a  great 
many  soldiers.  It  was  planned  to  fire  one  round  per  gun 
every  5  minutes  but  this  rate  could  not  always  be  achieved 
because  the  sections  often  exploded  and  it  was  necessary 
to  insert  new  Y-  pieces. 


References: 

1)  L.E.Simon,  German  Research  in  World  War  11,  J.  Wiley, 
N  Y  (1947),  pp  191-3 

2)  W.Dornberger,  "V-2",  Viking.  N  Y  (1954),  p  247 

3)  A.I.Sprinz  and  H.H.  Bullock  o(  Pic  a  tinny  Arsenal;  pri¬ 
vate  communication. 


HorhexplotivkKrper  oder  Blllxstoffs  (High  Explosives) 
(HE).  See  general  section. 

Hoch-  und  Nlederdruckkonone  (High  and  Low  Pressure 
Gun,  abbreviated  to  H/L  Gun)  (Canon  a  tuyire,  in  French). 
It  has  been  known  for  a  long  time  that  the  lower  the  peak 
pressure  in  a  gun  the  thinnet  may  be  the  walls  of  the 
projectile.  This  mesns  that  for  a  given  total  weight  of  a 
projectile,  that  used  in  a  gun  wi'ji  lower  peak  pressure 
can  contain  more  explosive  and  do  mote  damage  to  a  target. 
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1 1>«‘-  »  •  >'(  paiticul.ir  importance  in  the  use  of  shaped  charges 
because  the  penetration  of  turrets  Ones  not  depend  upon 
tile  strength  of  tlie  eoe  (shell)  Imt  on  tilt:  amount  of  the 
explosive  charge,  In  order  to  ueliieve  low  pressure  in  a 
pun  ot  conventional  design,  the  harrel  shouhl  he  made 
loti  per  ami  the  ehaiuher  ami  cartridge  ease  larger.  Such 
gun..  were  hoilt  hut  were  IouikI  ro  he  unsuitable  because  liic 
propellant  '  as  ilillicult  to  ignite  ami  it  hunted  irregularly 
(due  to  the  low  pressure  in  the  elmmher).  Also,  the  initial 
velocity  of  the  projectile  varied  from  round  to  round  whieh 
means  that  no  precision  tiring  could  be  achieved, 

(letter  results  were  obtained  in  MMl  when  l)r  Hermann 
and  collnlmrutors  of  the  Hlieinmetall-ltorsip,  A  -<•  cine 
strueted  the  S  em  l*WK  I'  (HI)  nun  Antitank  liun).  The 
description  ol  this  pun  railed  in  Trench  'canon  untichar 
tnodele  I'M  V ,  was  piven  liy  I  ravers  and  Touehard  (Kef  5). 

They  claim  that  die  "tu  time  anon  Dclainnre-Ma/.c1'  invented 
in  I'tnnie  al)  tut  ill  years  earlier  may  !«'  considered  us  the 
predecessor  ol  Isitli  the  II, 'I.  and  recoilless  puns. 

The  German  pan  S  em  P\.  K  II  had  a  comparatively  thin 
I  artel  with  an  inside  diameter  of  HI  nun  and  was  VI  calibers 
lonp;  the  elmmher  Imd  an  enlurped  diameter  (105  mm)  and 
much  thicker  walls.  The  projectile  (iintuil  type,  HI  mm 
in  diumelci,  inntaimd  a  shaped  clmrpc  and  weiphed  3kg) 
wa«  insetted  Him  hi  flip  l«w  (nit  In  •it'imritlflimdlmi  uni' 
tiiliiiirfi-ii  l,  ilils  mis  (illliHvtd  I’V  (lit1  tTlllfl<t|!l‘  dr’ll  Mllll  llillfl 

diiii  1 1 1 h  linn  In  ilHiMTIetl  with  it  umtajiithl  llm  |iro|iclliiiit. 

(Ill  iiffllMyt  Vi  ;|(|  tlnirHl  by  if  (Mil! III  (I  ill’ll.'  (ilHiflilHl 

Mli  (.'ijj/i  inUmHiiim  K-iitli  H  mm  In  illuiiwwih  Hlwii 

tite  (ifopeilant  Iturlii-ci  tiie  pressure  oi  titc  pases  developed 
inside  the  cartridpe  was  about  850  kp/cai  hut  the  pressure 
uctinp  on  the  projectile  was  only  550  kp/cmz  because  the 
puses  lost  part  of  their  velocity  on  passinp  throuph  the 
holes  Iti  the  disc. 

The  relation  between  the  high  pressure  inside  the 
cartridpe  case  and  the  lower  pressure  in  the  bore  could 
be  varied  by  increasing  or  decreasing  the  size  or  number 
of  the  openings  io  the  separating  disc.  In  order  to  protect 
the  propellant  in  the  container  from  spillinp  and  from 
moisture,  tite  perforated  metallic  disc  was  covered  with  a 
solid  disc  of  paraffined  cardbourd. 

The  ballistics  for  the  H/L  pun  were  worked  out  bv 
Travers  and  Tout-hard  in  Trance  and  by  Corner  in  England. 

Note:  Corner  states  that  towards  the  end  of  WIT  II  the 
Mermans  started  to  manufacture  two  light  antitank  guns: 
the  8  cm  PAW  600  and  the  10.5  cm  PAW  1000,  but  does 
not  describe  them,  lie  also  mentions  the  H.8  cm  ¥71  gun, 
which  was  built  on  the  "thrcc-pressurc  principle”. 

References: 

1)  J .Corner,  J  Trunklin  Inst  246,  255  (1948)  2)  J.Cotner, 
Theory  of  the  Internal  Ballistics  of  Guns,  J.Wiley,  N  Y 
(1950),  l>P  512-527  5)  S.Travers  K  !.. Touehard,  M£m 

Artil  l  r  26,  835-58  (1952)  4)  Ibid,  27,  219-36  &  245-78 
(1953). 

Hohllodung  (Shaped  or  Hollow  Charge).  Considerable  work 
was  done  in  Germany  before  and  during  WW  II  on  the  devel¬ 
opment  of  shaped  charges.  Among  the  most  prominent  con¬ 
tributors  in  this  field  were  the  personnel  of  Kriimmel  Fabnk, 
n  A  -G  Among  the  shaped  charge  weapons  developed  at 

Kriimmel  may  be  mentioned: 

t)  Magnetic  anti-tank  shaped  charge  weighing  3 
blast  penetration  of  urmor  was  up  to  250  mm 
b)  Shaped  churves  lor  Faustpatrone,  Panzerfaust, 
PanzersChreck.ete, 

Note:  At  Kriimmel  it  was  found  that  the  best  explosives  lot 


shaped  charges  were  II OX -TN II  and  next,  KDX-TNT  mixtures. 
Substituting  IMiTN  lor  HDX  lead  to  a  decrease  in  efficiency. 

The  addition  of  nluminuin  powder  was  desirable  hut  not 
in  large  quantity. 

Kriimmel  was  not  the  only  place  where  work  on  shaped 
charges  was  conducted.  T. Isewhere  the  Germans  developed 
a  shaped  charge  shell  which  was  shot  from  nr.  80  mm  mortar 
c  tlltd  "Punzcrwurfhanone",  and  the  warheads  for  several 
guided  missiles. 

Historical.  Discovery  of  the  hallow  (shaped)  charge 
(Hot.)  ellect  ;s  usually  attributed  to  G.T.NIunroe  (USA) 
who  described  the  effect  in  the  Amer  J  Sci  36,  1BR8.  It 
was  claimed  liy  ll.Srhardin  that  Max  von  T'orster  of 
Germany  hud  in  1883  already  shown  that  bare  hollow 
charges  gave  an  enhanced  effect  ulong  the  axis  of  the 
charge.  The  first  practical  application  of  the  HoC  effect 
for  demolition  charges,  sea  mines,  torpedoes,  projectiles 
etc,  was  pntented  in  1910  by  K.Ncumaun  St  the  Vest- 
fulisch-Anhaltische  Sprengstoff  A  -G  (l)RP  Anm  U36269). 
Neumann’s  work  is  described  in  SS  6.550(1911)  and 
S  S  9,  183(1914).  Important  work  on  military  applications 
ol  the  Hoc  ellect  was  done,  prior  and  during  VV.  II,  by 
H.Schardin  et  al  in  Berlin.  Soule  work  was  also  carried 
out  by  A.Scettbachcr  of  Switzerland  during  this  period. 
Note:  According  to  A.J.Dere,  Ordnance  Sergeant , October 
1945,  pp  3-13,  hollow’  (shaped)  charge  ammunition  was 
used  liy  the  Gentians  in  many  75  mm  cull  Iter  weapons, 
There  were  hi  leuni  (mo  tynen  of  hug  It  pri'leiTHem  III. 
Ill/At  Ill'll  /Hid  Ill/C-i,  Mmil  »l  t'lbhe, |)H)|e tIIth  iitt1  lltollh 
ill  llllli  (lieUblllifV  lliblel  Utmiiik1  uinl  me  ink  liy  tk'ni’ilhed 
Ip  TM  9*|9(IV 4  {105  M.  Spine  |,tn|8pi|(e«  ill  eitlfkm  M  mmt 

’  Hill  i0)  ids  mill  iiiw.i’iii  mm  til. mu  limi  mIhiri-iI. 

Tilt  .mimil  iwiwIiihh  nwvmn  ume  iy|;iM  utnmii 

mil  low  charges.  (See  next  page). 

References: 

1)  A.Stcttoaeher,  Nitrocellulose  8,  85-81  (1957) 

2)  O.W.Stickland  et  al,  PB  Kept  925.  Appendix  5,  p  if. 
and  Appendix  7 

5)  D.li.Sinion,  German  Research  In  V VII,  Viley,  N  Y 
(1947),  pp  118-120,  188 

4)  A.Stettbacher,  Sprcng-  und Schicsstoffc, Rasclier,  /.Uriel) 
(1948),  pp  135-54 

5)  II. L. Porter  et  al,  CIOS  Report  55-27  (1945).  This 
report  is  classified  and  information  contained  therein 
has  nor  been  used  for  this  dictionary. 

(See  also  Shaped  Churge  in  the  Generu)  Section) 

1  Hoko’*  (lloclikonzentricrt  =  Highly-concentrated)  Process 
for  the  manufacture  of  y8-'»5  *  nitric’ acid  .developed  during 
WV  II  .was  used  in  several  Gennan  plants.  In  this  process, 
the  concentration  of  the  weak  acid  (50T)  was  effected  by 
mixing  it  with  liquid  nitrogen  tetroxide  (NjO^)  and  adding 
the  necessaiy  extru  oxygen  under  50  atm*  pressure  in  an 
autoclave. 

Description  of  this  method  as  practiced  by  the  1G 
Furbcnind  A  -G  subsidiary,  the  Virtschaftljche  Forschungs- 
gesellschaft  mbll  (¥IFO),  Embsen,  Kr  Liineburg  is  given 
in  the  following  BIOS  Final  Reports:  1252  (1°'.7),  pp  15-16 
und  1442  (1947),  pp  84-98. 

Hollow  Chorgc.  See  Hohllodung. 

Hollow  Charge  Nose  Attuchnui.t  for  _ 
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permit  greater  pcmtr,uin»:  p»n\rr  *rom  1  *\v  altitudes  some* 
iwfm.m  ,'V»  Ky.  Al*  W»mps  hud  .1  hollow  charge  (wei  yliriy 
♦  hoot  1  k,*i  att.ivlo.l  to  the  nose.  Th is  <  barge  was  tietor.a- 
tis)  hv  its  own  nose  lu/.e  as  soon  as  it  hit  the  armor.  Too 
explnsim  of  the  Hof  produced  a  hole  in  the  armor  (is 
ilt't'l'  ay  "  on)  which  pc*tiiiitt(  %l  :he  Al*  homh  to  enter  inside 
the  target.  Vhe  Al*  homh  heim:  provided  with  a  short  «lejay 
to>«  did  mil  explode  until  it  was  inside  the  turret.  In 
order  to  protect  the  homl*  from  premature  detonation  the 
span*  between  the  llot  and  flu  nose  of  tlu-  Until*  was 
tilled  with  sawdust  and  ««>nient* 

KelecviuvfTM  n.|«ts<..»  C  p  S. 

Holnjcht  (Wood  spirits)  Sir  Mithauol  in  perioral  section. 

HotimcM  (U •»od  Mi  iHAh  Wood  Hour  in  the  .eaer.il  scetioi.. 
Holimine  42*  See  under  I.  utdmineu  a»id  also  on  p  Ji.t  <*! 

I  M  o-p>sS-J  <p:v»h 

Holzpcch  (Wood  Pitch)  >»•«•  yen*«fal  section. 

HolrstoHmosse  I  Wood  Pulp).See  general  section, 

Holztcer  (Wood  Tar). See  general  section  under  Tar. 

Holzxellstoff  (W00.I  Cellulose  or  Chemical  Wood  l>ulp>. S«*«- 
general  Motion. 


Described  ir.  ttie  general  section.  It  "ns  reported  tluit  the 
Germans  used  it  in  some  rocket  propellants,  presumably  to 
improve  the  burning  characteristics,  cot  instance  the  so- 
called  Ammonpulver  contained  V;  hydrocellulose  und  the 
UP  (Uinheitspulver)  contained  about  V'i.  Hydrocellulose  wns 
also  used  in  some  rocket  propellants  to  increase  the  rate 
of  burning  at  low  temperature. (See  Standard  Propellant) 
Reference:  ('.IDS  Report  31-iiH  (PMS),  pp  o-7, 

ItydioyOu  Peroxide  {W'.o.seiNtoffsiiper.tAy d) ■  Its  preparation 
and  properties  are  described  in  the  general  section  under 
Peroxides.  It  was  used  in  liquid  tock'  t  propeil.m's  and 
in  a  special  turbine  designed  lor  Miomarincs  by  halter. 
Several  Herman  methods  of  manufacture  are  described  in 
the  following  References: 

1)  H.K.A. Vigors  <‘t  al,  Hydrogen  Peroxide  Production 
by  Ulcctrolysis  of  35  Per  t.em  Solutions  (Ddiitsrhe  Gold 
und  Silver  Anstalr),  BIOS  Final  Report  68)  (1945) 

2)  V.U. Slater  et  al.  The  Anthi aquinone  Autoxidation  Process 
for  the  Production  of  Hydrogen  Peroxide,  CIOS  Report 

31-19  (1945) 

3)  J.McAulay,  Hydrogen  Peroxide  Manufactured  by  All- 
Liquid  Process  prom  Ammonium  Persulfate,  (Nil  ).S  d>„ 
CIOS  Kept  33-43  (1919) 

4 )  J.McAulay,  Direct  Synthesis  of  Hydrogen  Peroxide  by 
It  Iconic  Discharge,  CIOS  Kept  33-44  (1945). 

See  also  T-Stoff,  Rocket  Propellants,  Liquid  and  IJ-Hoat 
(Ijntf.TSeebnotd  of  alter  I. 


Homing  Guio’once  Systems  lor  Missiles,  such  «  Acoustic, 
Radar  anJ  Infrared  arc  briefly  described  under  Outdance 
Systems  for  Missiles. 

Howitzer  (llaubitzc).  See  under  Weapons. 

Hs  117  (llcnseltel  1 IV),  also  known  as  Schmctterling  (Ifu'ter- 
(tvl  was  a  rocket  propelled,  radio  controlled,  missile  or 
use'  against  Iximber  formations.  "<w  versions  were  lot 
ground-to-air  and  some  for  air-to-air  t  nsed  liquid  .uel 
called  Tonka  and  an  oxygen  carrier  culled  .salbti. 

TM  9- 1 985-2  (1953),  pp  196-201  . 

U.  non  (llensclicl  291)  "‘ts  a  radio  controlled  missile 
"leased  und11  directed  to  the  target  from  an  aitctaft  lhc 
model  fully  developed  and  used  was  tht  H#  293  A-1-  Other 

ot  carriid  on  f&ter  aircraft  as  well  as  the  bo«ber 
tyres.  There  were  several  versions  but  the  basic  type 
wls  called  H*  298  V-2.  It  used  a  solid  propellant. 

TM  9-1985-2  (1993).  PP  201-9  j. 

HTA.  An  abbreviation  for  mixtures  of  RDX  (Hexogen), 
TNT  (Trotyl)  und  Al  (aluminum),  such  us  in'**the  proportions 
40/40/20.  :  See  also  PHI.  Kept  No  85,160  (1946).  P  19  . 

Hubner  Propellents, patented  in  1895,were  prtpd  by  mixing 
NC  (gelatinized  by  means  of  2-3^1  soln  of  K  xanthogenate 
in  ether-alcohol)  with  small  quantities  of  nittonaphthol , 
nitromolnsscs,  or  nitrosugar.  l  or  instance,  a  propellant 
used  lor  military  purposes  contained  4  to  9'';  of  nittonaphthol. 
(l)aniei,  Dictionnaire,  Paris  (190?)  p  378]. 

Hutntnel  (bumble  Bee).  Nickname  for  a  seif-prop; lled  mount 
consisting  of  150  mm  Medium  Howitzer  on  the  chassis  of 
a  PzKpfw  III/IV  tank.  (See  also  under  1  anzet). 

Hvdraxtn*  Hydrate  is  described  in  the  general  section. 
Its  manufacture  in  Germany  at  the  IG  F.rben.nduatr.e 
Plants  at  Getsthofen,  Leverkusen,  Ludwigshaf en  and  OPP»u 
is  described  in  BIOS  Final  Reports  815  and  1682  (1946). 

Hydrocellulose  oder  Hyd'oietlulose  (llydroeellu  W„ 


Hygroskopizilot  oder  Feuehtigkeit  (Hygmscopirity,  Humidity 
or  Moisture).  Methods  of  determination  are  given  in  the 
general  section. 

Igniter  (/.under).  The  following  igniters  are  briefly 
described  or  listed  in  Refs  1,  2  (k3 

A.  Friction  (Pull)  Type  (lfrenn  winder). 

a)  HZ  24,  with  delay  pellets,  was  used  in  stick  grenades 

(Ref  1.  p  83.1  3  ik  3.  P  283)  ... 

b)  NbDZ  38,  with  delay  pellets  was  used  in  smoke 
grenade,,  (I,  p  83. 13  ft  1  P  283) 

c)  BZli,  with  pellet,  was  used  with  egg  grenades, 
shaving  stick  grenades  and  message  box  flares  (I,  p 
83.12  fk  3,  P  284) 

d)  BZ  39,  used  in  smoke  hand  grenades  (3,  p  285) 

e)  ZdSchn  ANZ  29,  used  to  ignite  safety  fuses  or 
detonators,  to  set  booby  traps,  to  ignite  safety  fuses 
for  some  demolition  charges,  to  ignite  some  smoke 
candles  and  to  booby-trap  some  Teller  mines  and 
grenades.  (1,  p  83.10  S:  3,  P  285) 

f)  ZdSchnANZ  39,  used  for  the  same  purposes  as  above 
(1,  p  83.11  Si  3,  P  285) 

g)  BZ  42,  delay  4'4  sec:  uses  not  indicated  (1.  p  165) 
B.  Pressure  Type  (Dritokzilmler). 

a)  DZ  35(A),  used  in  heavy  antitank  mines  and  some 
prepared  charges  (1,  p  83.03  &  3,  P  295) 

b)  £)Z  35(B),  used  in  some  booby  traps  and  prepared 

mines  (1,  p  83.03  &  3.  P  296)  , 

c)  Hebelxunder  (Lever  Igniter),  also  called  Schuko 
Igniter,  consisted  of  an  inverted  L-shapro  tube,  the 
vertical  arm  of  which  was  screwed  into  a  mine.  The 
horizontal  arm  contained  the  percussion  cap,  striker, 
striker  spring  and  striker  retaining  pin.  On  top  of  the 
arm  was  attached  a  lug,  an  actuating  lever  (consisting 
of  a  hollow  metal  tripping  piece  pivoted  on  a  rivet), 
and  a  safety  pin.  After  removing  the  pin,  the  downward 
pressure  (as  little  as  40  lb)  on  the  actuating  lever 
forced  out  the  striker  retaining  pin,  thus  releasing  the 
striker  to  fire  the  percussion  cap.  The  igniter  was  used 
in  Glasmine  43  (as  an  alternative  to  the  Buck  Igniter) 
and  in  some  booby  traps  (1,  p  83.14  ft  3,  _p  296) 

d)  PX  32,  used  in  some  improvised  mines  (1,  p  83.03 

.  D^’wclssmonn  Igniter  consisted  of  a  spring  loaded 

'.  striker  bolt  at  the  top  of  which  was  a  pressure  head. 

The  bolt  was  held  against  the  spring  by  o  safety  device 
consisting  of  a  small  pair  of  tongs*  After  removing  the 
tongs,  pressure  or  a  blow  on  the  pressure  head  chattered 
the  glass  rod  thus  allowing  the  spring  to  drive  the 


.ir,.iin'-i  tlii*  |'m  ii'.Mon  r.i|‘  etc.  11m-  ignitor  \v.i% 
rsi.'w,!  i"i  use  is  u  |  us'i  igniiit  in  improvised  mines, 

IS  .in  imp.i*  I  i,:nil.  i  lot  III  I  li.tree*  will'll  used  in  .m 
I--  .mil  '  |'  .'‘‘s; 

sMi/  l'  .ii'viviit  J  lot  us»  in  v*  liiit.'.eiiinii**',  olso 
<  .ille  1  H.uin.lin.:  Alim-  1  |- 

i-  I  Ml/  ’■  *  (  T  elleiailiioa/utiii't  vis  ". I  in  I -Mi  tr. 

I'  VI » 

I'  |\l*  *•  i\  used  I  Mi  V  Slid),  TMi  >2  .ml  TMi  'V 
*ls*>  milks!  I’il.-.niiiu-  (Muslir.'nin  Mini*)  ( 1,  |*  t.’t) 

I  ’  I  Ml  if,  "sr.l  .Is  .llil'VI  (  <,  i'  Mi  il 

k>  !  ll  sMi/  us-.-.l  in  F  I.isilirin  isiiiiiu-  |2  <  Antipi  r.s . lei 

.  i.i-s  bottle  mine)  i  1,  |'  V) 

I I  Mi/,  5  till  cl.  .in  igniter  manutd  in  _l.iTin.Miy  lot  use 
in  tin-  British  Antitank  Mint-  MO  (T,p  '*•<>"• ) 

in'  TopMrttnundsr  MV:  Mir.v  1- u- .*»• )  consisted  ol  a 
hollow,  .-ylin  Irii  al,  glass  body  into  which  fitted  a 
soli. I  pressure  In- ail*  Inside  tin  cylinder  v.in1  lumito.l 
two  glass  *I|  mil's  containing  iii|ui.ls  which  on  mis  in” 
i  i:n itfil  tin-  explosive  ttain  >'i  tin-  I’ot  Mini-  (Topfmino). 

A  I'ti-ssnti-  oi  ,iiH»iit  IM;  kg  n.is  siiltiiiiTit  to  -rush 
tin-  ami  . mil's  ll,('  3 <•<*' 

(  .  Pull  Type  (Zug/undi  t)  . 

a)  //,  11.  usi'.l  in  S-Muics,  sonif  prepared  charges, 

hobby  traps  employing  t»ip  wires)  anil  lor  booliy  trapping 
ol  T  oller  mini's  It,'  p  Hi. 01  It  I,  p  .»K8)  . 

10  Type  il  designed  for  use  in  antipersonnel  nimi's 
an. \  booby  traps  (),'  p  2 89)  ,  .  .  , 

n.  Poll  and  sboot  Tyne  (/.ug-  uml  /.ernchnc:dcs-.*inJcr). 
also  calk'd  Pull  am!  Tension  Wlrn  Igniter,  such  as 
ZuZZ  35,  consisted  ol  a  brass  ease  containing  n  per¬ 
cussion  cap,  striker,  striker  spring  Unrated  inside  a 
siloing  cylinder  anJ  held  on  top  by  a  plunder),  an  outer 
ciniipression  spring,  a  retaining  (locking).  pm  and  a 
safetv  pin.  The  top  ot  plunger  was  connected  to  a 
trip  wire  held  undet  tension.  The  igniter  was  lire.1 
either  by  pulling  on  the  trip  wire  or  by  loosening  (cuttuii; 
or  breaking)  it.  In  die  first  case  the  trip  wire  caused 
the  plunger  to  Is.  pulled  upward  against  tlic  resistance 
of  the  outer  sprinu.  This  permitted  the  two  locking 
pins  to  be  forced  outward  into  the  upper  open  space 
thus  (iceing  the  striker.  In  the  second  ease,  breaking 
oi  cutting  oVhc  trip  wire  allowed  the  outer  (compression) 
spring  to  force  the  sliding  cylinder  downwards.  This 
permitted  the  locking  pins  to  be  forced  outwards  .n»o 
the  lower  open  space,  tnus  freeing  the  striker.  This 
igniter  was  used  with  S-mincs,  booby  traps  and  pro- 


icnucr  .  ...  1 

pared  charges.  (1F  p  83.05  A*  j»  P  293)  *.  .  y 

H.  Percussion  Type  (Schlagzundet  oder  Aufschlagzunder  . 
a)  Schlagzundcr  35  was  a  modified  version  ol  /.u/.Z  1 
uses  not  indicated  (2,  p  103).  ...  .  ,  , 

t.'  Safety  Fuse  Igniter  consisted  of  a  cylindrical  brass 

body  containing  a  spring-loaded  .striker  Md  »» 

by  a  friction  fit  of  the  Z  iypc  with  a  cap  to  which  was 
attached  a  large  steel  tin*;.  A  strong  puii  on  the  ring 
detached  the  striker  release  plate  from  the  striker  thus 
permitting  the  spring  to  drive  the  striker  into  the  per* 
cussion  cap.  The  device  was  used  to  ignite  a  safety  fuse 

c)  ^Type^  2  (Pull  Percussion)  Igniter  was  designed  tor 
use  with  the  new  type  parachute  antipersonnel  bomb 
but  was  suitable  for  use  with  mines  and  booby  traps. 
For  operation,  a  sharp  pull  on  the  split  ring,  caused  the 
striker  release  plate  to  be  draws  from  the  igniter  body 
thus  releasing  the  striker  spring,  which  was  unoer 

d)nSAu'fs'chIag2zunder  355(h)  for  use  in  Dutch  Antitank 

F^PuU  and’Pressuro  Type  (Zug-  und  Druckzunder) 
a)  /.I)/.  29  Igniter,  used  in  the  assembly  of  •"««»"*( 
nnti vehicle  or  antipersonnel  mines,  could  be  0?1"*"11, 
cither  by  pull  on  a  trip  wire  attached  to  ihe.  loop  of 
the  pull  pin,  or  by  pressure  against  the  setting  head 

bV  ZZ^  42  consisted  of  a  bakelitc  cylindrical  casing 
containing  a  percussion  cap,  a  striker  rets. nmg  washer 
and  a  striker  spring  held  under  tension  by  the  trip 
wire  loop.  Pulling  on  the,  trio  wire  attached  to  the 
release  pin  withdrew  the  pin  thus  allowing  the  striker 
to  hit  the  percussion  cap.  The  igniter  could  also  be 
operated  byF  attaching  u  trip  wire  under  strong  tension 
to  the  end  hole  in  the  striker  and  carefully  removing 
the  release  pin.  This  igniter  was  designed  for  use  in 


Stuck  mines  an. I  booby  traps  II,  p  Ht.Of*  gi  3,  p  29)1. 

\uii".  This  igniter  is  listed  in  Uef  1  us'l’ull"  Type,  whereas 
lit  I  )  lists  it  as  *i  "Pressure  and  I  'nil "  Type 

<)  SMiZ  44,  developed  lor  us»*  in  S-Mine  IT  and  in 
som.'  improvised  mines,  eonsisted  of  a  steel  cylindrical 
i  ase  containing  a  percussion  cap,  striker  and  spring. 

The  striker  was  retained  in  a  corked  position  by  two 
winged  detents,  to  which  two  irip  wires  were  attached. 

Tin  detents  were  held  in  position  by  a  retaining  collar 
fnio.intcd  on  rhe  case)  and  by  a  safety  pin.  After  arming 
tbe  device  (by  withdrawing  ilie  safety  pin),  u  pressure 
of  21  II*  or  a  pull  of  I  f  III  on  the  winged  detents  opened 
(hi  in  sufficiently  to  release  the  striker  (),  p  291) 
to.  Electric  Type  (lilvktriselier  /.under),  ESM1Z  40 
consisted  of  an  ebonite,  lioocli  funnel-shaped  housing, 
provided  with  a  spike  and  containing  a  striker,  a  spring, 
a  lelease  plunger,  a  glass  ampoule  and  two  electrodes. 

In  order  to  enlarge  the  igniter  area  fot  one  mine,  usually 
an  S-Mine.  eighteen  ol  these  igniters  were  wired  up 
in  parallel,  nine  igniters  in  caeli  chain,  and  spiked 
in  the  ground  around  the  mine.  The  chains  were  con- 
nee  ti  . I  by  means  ol  wires  to  two  plugs  fitted  into 
sockets  of  the  electric  bridge  (aluminum  wire),  sur¬ 
rounded  wirb  a  flash  composition  and  screwed  on 
to  the  mine.  Pressure  on  the  prongs  of  any  of  the  IK 
igniters,  depressed  the  release  plunger  nnd  liberated 
i he  iwo  steel  locking  balls  in  the  head  of  the  striker. 
This  caused  the  spring  to  drive  the  striker  into  the 
glass  ampoule.  The  liberated  electrolyte  set  up  a  current 
between  the  electrodes  an.l  the  current  was  transmitted 
to  the  bridge  wire.  The  heat  ol  the  wire  fired  the  flash 
composition  and  finally  exploded  the  III-,  charge  of 
the  mine  (1,  p  83  .OK  J;  3,  P  300-1) 

II.  Chemical  Igniter  (Chemischer  /.under), 
a)  "Buck"  Igniter  (Chemical  Crush-Actuated  Type), 
used  with  the  antipersonnel  "Pot*  mine,  consisted  of 
a  thin  aluminum  foil  drum  containing  a  glass  ampoule 
with  sulfuric  acid  surrounded  with  a  white,  powdered 
flash  composition.  The  drum  was  secured  by  crimping 
to  the  brass  base.  When  pressure  was  applied,  the  foil 
drum  was  dented-  the  ampoule  broken  and  the  acid 
mixed  with  the  flash  composition.  This  resulted  in 
a  chemical  reaction  which  ignited  the  mixture  and 
fired  the  detonator  inserted  in  tile  mine  (3,  P  30B-9) 
b)  CMZ  41W  (Chemiscli-  mechanischer  Ziindet),  used 
fot  delayed  action  demolitions  consisted  ot  a  cylindrical 
bakelitc  housing  containing  a  glass  ampoule  and  other 
items  shown  on  the  drawing.  When  the  ampoule  was 
broken  by  pressure,  the  acid  trickled  through  four 
perforations  in  the  plastic  lid  into  the  reaction  chamber 
(plastic  cylinder)  where  the  metal  delay  rod  was  located. 
As  soon  os  the  rod  was  sufficiently  weakened  and 
i  broke,  the  spring  was  released  thus  allowing  the  striker 

s  to  hit  the  percussion  cap.  The  resulting  flash  initiated 

{  the  detonator,  booster  und  the  main  Mi  charge  (3, 

s  PP  31 3-1-1)  .  „  .  .  ,  ... 

1.  All  Explosive  Pressure  Release  Device,  designed 
c  for  USe  as  a  booby  trap,  was  also  suitable  as  an  igniter 

in  mines  and  other  items.  The  body  of  the  device  con- 
,r  sisted  of  two  oblong  blocks  of  molded  explosive, 

b  (believed  to  be  Nipolit),  held  together  by  two  hollow 

i.  brass  bolts.  The  inner  surfaces  of  both_  blocks  were 

c  provided  Vkith  molded  recesses,  to  retain  the  metal 

I  striker  mechanisms.  For  operation,  the  device  was 

1.  placed  under  the  object  to  be  booby-trapped  and  as  soon 

as  the  object  was  lifted  the  striker  retaining  arm  of 
..jr  the  device  pivotted  upwards,  thus  releasing  the  str>k« 

which  fired  the  percussion  cap,  etc  (3,  P  30.-8). 
j.  Long-Delay  Clockwork  Igniter. 

it,  a)  2l-l)ay  Delay  Igniter  was  used  in  coniunctton  with 

large  scale  demolitions  where  a  long  delay  was  re- 

b)lJ-Feder>  504  Igniter  was  used  for  the  same  purposes 
as  the  previous  igniter,  but  it  could  be  set  for  delays 
in)t  ranging  from  'i  hour  to  21  days..  The  igniter  consisted 

(.A  of  a  Buchner  funnel-shaped  aluminum  or  bakelite  booy, 

-(*.  housing  a  clockwork  mechanism  in  the  upper  (wide) 

the  portion  and  a  sttiket  assembly  in  the  lower  (narrow') 

her  portion.  At  the  -n-J  of  the  predetermined  delay  period, 

he  the  levet  arm  on  the  rotating  control  disc  bore  against 

[on  the  trip  lever,  causing  it  to  disengage  the  striker. 

in.  The  striker,  driven  by  a  spring,  exploded  the  percussion 

cap  thus  initiating  the  main  lib  charge  (1,  p  R3.09  Sc 


iu*r  »M) 


«  i 

K.  Till-Typt-  Igniter  ikippsondrt) 

•t'  K./  i<  tile  ,  ,•  t-ioi.lt  extension 

'.  '  ' •!  ‘  J  Ini'lt .e.1.  Im.ly  containing  the 
L"‘V.'SV'  >•'!'.  I-It.  r..!  pressure 

"i  •»>>  >tireetion  mi  the  tilt  rod 
•  '•  "  ">'•  exteuMon  rod  was  used),  e.msed  the 

|.ressirt.-  I  leer  t.  slide  down,  this  allow.., I  the  ret, liner 
.•ill-,  to  slide  outw.il. Is  thus  re le .is inf.  the  sirihrr  .m.i 
if  spring.  I  he  i :i.t  .i.-t  ,!  t!ie  striker  a.-.ti.-tt  rhe  per 

mission  I.ip  set  olf  tie  ex|i|osion  train.  -|his  igniter 
W.is  used  III  .unit. 111k  .111.1  antipersonnel  mines  .is  well 
■i*.  in  l.ooi.;,  ir.i|  s  (l,|  Sl.ti'i,  ,v  1,  pp  m-l  i) 
id  hi/  it  i\ew  Ivpci  ret. line.1,  the  Isisic  principles 
nt  hi/,  it  except  th.it  it  h.i.l  .m  entirely  dilieren  salety 
‘id1  H  e.  It  is  dr-. i  titled  ii:  |<<  ts  I,  |.  St.tl.Y  an..  I  nt. 

i  1 1 

I  ..  Antililting  Igniter  t !  nl.istiniys :#nnder  1.  swell  ns 
£Z  44  e. insisted  of  the  ilat  cylindrical  upper  easing, 

* .'*•  I’l-ite,  the  clockwork  ind  striker  mechanism 

and  the  explosive  tilling.  Alter  winning  the  clockwork 
itieeli.ini stn,  the  devise  was  placed  under  a  mine  or 
other  object  and  tae  arming  har  was  pulled  out  hy 
ai vans  iif  a  cord  or  wire  attavhed  to  the  ring.  When 
fell  tse.l,  the  clockwork,  which  ran  only  (or  11-40  seconds 
pr a ilu ally  lorccd  the  safety  pin  fine  outwards,  thus 
withdraw  in.-  the  safety  pin.  The  striker  wan  now  re¬ 
tarded  hy  iiic.itts  at  tiie  catch  (sear),  which  in  turn 
was  lit-lil  in  place  hy  the  Compressed  splint;  t>(  the 
relea-e  button.  Removal  of  the  weight  (tom  the  release 
!•"*:»»  ol  the  ignitor  all  iwed  the  striker  spring  to  ,’orce 
up  the  sear  hy  means  of  the  leveled  stop,  thus  releasing 
the  striker  (2,  p  1  (»A  ft;  1.  pp  118-10' 

M.  Snop  Igniter  ( Knickzunnpr). 

a)  KnZ  43/1  consisted  ol  a  mctallii  cylindrical  body 
and  an  extension  compost'd  of  five  tubular  sections 
placed  end  to  end  and  enclosed  in  a  thin  metal  sheath. 
I’he  extension  housed  five  interconnected  tension 
hooks.  While  the  body  contained  the  hollow  striker 
trinsversely  drilled  ntiove  the  striker  pin,  to  accommo¬ 
date  the  cross  pin  to  which  was  assembled  the  snapping 
piece.  The  upper  end  of  the  snapping  piece  engaged 
the  lower  tension  hook.  This  igniter  was  designed 
for  use  in  mines  jy in;:  between  two  trucks  of  enemy 
mines  or  for  use  in  thick  snow  layers  which  prevent 
the  functioning  of  the  usual  type  igniters.  The  igniter 
operated  (after  removal  of  the  safety  pin)  when  the 
lateral  pleasure  on  the  extension  caused  it  to  bend 
and  to  snap  at  the  junctions.  As  a  result  of  this  the 
tension  hunk.-.  «...c<ted  a  pull  on  the  snapping  piece  and 
the  striker,  thus  breaking  the  snapping  piece  at  its 
weak  link.  This  action  released  the  spring  ami  allow,  S 
the  striker  to  hit  the  percussion  cap,  thus  exploding 
the  mine  (2,  P  161  ft  1,  pp  116-17) 

b)  KnZ  43/11  consisted  of  a  metallic  cylindrical  body 
(housing  the  percussion  cap,  striker  and  spring)  and  a 
plastic  tubular  extension  (housing  the  plastic  striker 
extension,  retaining  stud  and  retaining  pin).  Lateral 
pressure  on  the  igniter  caused  the  tubular  extension, 
ns  Well  as  the  brittle  plastic  striker  extension,to  snap 
This  released  the  striker  and  allowed  it  to  impinge  upon 
the  percussion  cap,  und  consequently  to  explodt  the 
mine.  Uses  of  this  igniter  were  the  same  as  for  KnZ  .(VI 
(7,  p  161  ft  1,  pp  117-18). 

It  eterences: 

1)  Anon,  Land  Mines  and  Booby  Traps,  War  Dept  field 
Manual  l-M  VII  (1911) 

2)  Anon,  lincmy  War  Materials  Inventory  List,  Supreme 
Headquarters  Allied  expeditionary  l-'orce  (1941) 

1)  Anon,  Hetman  Kxplosive  Ordnance,  j)epr  of  rhe  Armv 
Tech  Mat . I  TM  9-1985-2  (1951). 

Igniter  Sags,  Accirding  to  K.linglesburg,  The  tirdnnnce 
Sergeant,  May  1944,  p  121,  the  Hermans  employed  igniter 
bags  ie  all  their  artillery  ammunition.  The  bags  took  the 
place  of  the  large  primers  used  l:y  the  l)  S  Army  in  fixed 
and  ae.ni-ltxed  rounds  of  ammunition.  The  bugs  were  either 
scwi.  to  the  base  of  the  propelling  churgc  or  they  were 
attached  liy  means  of  a  string.  The  stundurJ  substance 
employed  in  the  bags  during  1*W  II  was  a  finely  gtuined 
nitrocellulose 

(See  also  Ignition  and  under  Propellants). 


Igniter  Compo.itlon.  (Zundsutze) .  Igniter  compositions 
“  .  ,or  Propellants  ure  listed  undet  Propellants  and  -lie 
igniter  compositions  Used  for  Tracers  are  listed  under 
J'rmiT  i. 

«/.«  i»»rcn»nt  we.«,>».,s 
^‘•‘'"’P'lshe.l  in  Herman/  hy  means  of  a 
•  •  ‘'l,:cr  w;e a pon s  required  a  primer  combined 

c.lilw.i"c/.W;,K',7uo’'Ua"’.'n,i  "lac.k  Army  weapons 

t  5"(.|°  *iK°  m,n  ,h,,J  an.  tpailtcT  cunt;:  2  g  ol  black 
I  ■  r  ,  i  .  d,c‘  ,USUil1  practice  in  the  Navy  was  to  use 
1  .  of  black  powder  per  total  weight  ol  propellant,  lor 
guns  larger  than  280  mm  an  extension  called  Zundversurkt  r 

^  ’IS  IlSCil* 

i  .i1"  I’tbner  extra  igniters  were  sewn  to 

both  the  Iront  and  rear  ol  each  section  of  the  propelling 
t  n a r^c, 

lor  I- la  It  and  some  Army  guns  the  use  of  Idack  powder 
was  considered  undesirable  on  account  of  its  hygroseonicirv 
.m  !  hrmleness  «,,«  report... I  that  charges  subjected  to 
(firing  contained  broken  up  grains  which  caused  too  rapid 
ignition  ol  the  propellant.  Much  lietter  results  were  obtained 
on  replacing  black  powder  by  a  Mange  called  Beilodunq 
wliicli  contained  NxMonNP  (Nitrozcllulose  Manover  Nudcl- 
pulver),  a  porous  propellant  prepared  by  leaching  with 
water  eolloided  N(,  coiug  some  K  nitrate.  This  propellant 
was  also  used  in  blank  cartridges.  Another  replacement 
for  straight  black  powder  was  NSP  (Nitrocellulose  Schwartz- 
pulvcr)  which  contained:  SC  21,0,  Muck  powder  75.8  and  di- 
phcnylunm  c*  ,  0.2f’»-.  J'his  amount  of  SC  was  sufficient  to 
bttu!  the  black  powder  together  into  hard  grains. 

In  so-  ie  cases,  particularly  at  low  loading  densities, 
where  th,  Heiladun^  did  not  <ive  satisfactory  ienition, 
a  Grundlodung  (Uase  charge)  ot  special  flake  propellant 
was  used,  the  flake  was  of  a  size  intermediate  between 
the  main  charge  of  the  tube  propellant  and  that  of  the 
above  NzManNP. 

Practically  all  Herman  cannon  propelling  charges 
consisted  of  long  tubes  and  it  was  considered  essential 
to.  ignite  these  at  both  ends.  In  order  to  ensure  for  the 
primer  flash  a  clear  passage  to  the  front  of  the  propelling 
charge,  a  thin-wallc  I  cordite  ruhe  ol  fairly  large  diameter 
was  placed  along  the  axis  of  each  section  of  the  eliatge. 
Kcference:  ll.ll.M.Pike,  CIOS  Report  U-6H  (1946),  pp  7-K. 

Ignition  (Inflammation  or  Deflagration)  Temperature  Test 
•  Kntz'tlndungs-  (l-.ntflammungs-  oder  Verpuffungs-)  Tern- 
pernturprols-  ..  lor  description  of  rbe  lest  see  kiist-Mctz, 
Chcmische  Untcrsucliung  dcr  Sprcng-  und  Zlindstoffe 
Htaimschwcig,  (1944),  pp  224-6  and  in  the  general  section. 

The  ignition  temperature  ol  some  explosive  and  pyro¬ 
technic  compositions  was  determined  by  I-.Lenze  S  S  27 
169-71  (1912).  ‘ 

(See  also  Flammability  Test). 

I  C  Woch*  (|G  Wax).  During  WV  II,  the  I  t»  l;arbefiind  ustrie 
developed  several  synthetic  waxes  some  of  which  had 
higher  melting  points  than  natural  waxes.  These  waxes 
were  used  for  phlegmntiziug  explosives  such  as  PUTS 
und  I<1)\, 

I’ cfetvrute;  A  Ci  V/arih  .  The  Chemistry  und  Technology  of 
Waxes,  Hcinhold,  N  V  (1947),  p  189. 

Illuminating  Compatltions  and  Illuminating  Bombs  (Leuclit- 
siitze  und  Lcuchtlwmb  *n) .  See  under  Pyrotechnic  Com¬ 
positions  and  also  in  Srertbacher,  Sprcng- und  Sclresstolfe, 
Zurich  11 948),  pp  124-9. 

Incendiary  Bomb.  See  under  Dorn  be. 

Incendiary  Compositions  ond  Incendiary  Bombs.  [  Brand* 
stoflc  odcr  Brnndsi'ttze  und  Brandbomben  j  •  According  to 
He!  2,  p  181  most  Cie.nmn  incendiary  projectiles  con¬ 
sisted  of  on  lilektron  (such  as  MgAl,  or  MgAL  alloys) 
casing  filled  with  thermite  (such  as  l  e  oxide  ^)-76  and 


‘such  oil  ^ 

•*,ul  l'l<*'s|>lioriis  (1.S-;  r ({ t.f  |  ,  '[.•  <  Polystyrene  l!,,s 

w-»s  prep.l  |,y  .illing  t,  t^mtn  n«’ 01  r<>ie<  ‘il0 
'.•"'■■I  paper  pulp,  Mlowt-J  i,v  .  P«;**size  lumps  of 

OM  Consisted  or  *  *.  ''>•  Another  type, 

"ctr  iii sorted,  die-  (Miter  of colliilnil  ?r<I  two  luhcs 

lx-,,'1.  (Ill  1:1  ,|10  soo  L  o.l-Villen|Sre':  rTT  m;’Pnpsium 

r.:  „  ;at  juTara.  Tssj^jh 

cx1j|os,ve  Tire  1  kg  and  ’  kg  magnesium  bombs ofe 

to  lil  antipersonnel  charge  incorporated  in  the  bomb 

sm.in  Vxoios,  L,teJ'fh,er?-  So,mt>  *VP«  also  had  a 

*  .  •  1  .'l  char^t  but  (his  was  for  the  purpose  of 

scattering  the  incendiary  mixture. 

Uimheir  H"'UlV  »"d  Sprenj; brand 

Only  fen  of  tile  German  shells  listed  in  |»ef  S  ..ere 

IT  ZJftSl  Gun! ' ‘e/a k *41  (p  W'lwt' 

a  unitK!:n^h^.i,,i,,Sci,r  »*’>  * 

I  RcH™  i"cr":‘i',-ri,,s  i,rc  ll'-sc'i'ed  by  Mettl.aelu-r 

Keferenees: 

II  ,!•*  J.isowski  liiOS  Pinal  Report  I’ll  (p>45),  1 

-  P..V. Bateman,  MoS  Report  12-1 1  <1015),  pp  (,  Ar  Ik-10 

pp  lV?-<)tt  ,;U  Ut'  Sl'rcnf:*  und  i’diies.toffe,  /'iiricb  (1918), 
II  T.VI  '1-1‘lSS-J  (!«!>  S)  IM  9-1985-1  (1951). 

Industnof  Explosi.es.  See  (  ommereia'  Explosives. 

Ln*7i“l  Grovitotion  Pul  dunce  System  or  Ballistic  Guidance 
System,  see  under  Guidance  Systems  for  Missiles. 

Infra-Red  Camouflage.  See  lnfra-Kot  Tarnung. 

.o'Tsil®- 'd°ne#  Sy,,‘m-  Sce  und“  Guidance  Systems 

■  nfro-Ro.  Tarnung  (Infra-Red  Camouflage).  Due  u-  the  fac 

ir.-rel  n.C7Cri,,,°l,|PC£s  COa:d  ^  readily  detected  by 
£  L1*,1 ’‘OKfaphy,  even  if  camouflage  coloring  had 

}*?  I1,  ?',’  scvpral  dyes  were  developed*  by  the  IG  Far- 
rl  i  ..  .  """"’’•zed  or  even  prevented  SUch  detection 

,  following;  types  of  dyes  were  considered  to  bTwoX 
o'nsiJeration:  Antime  Black,  Diphenvlamine  Black* 
*“  ^ 
Reference:  CIOS  Report  25-18  (1945),  pp  11-17. 

Ingolin  The  nam.  given  by  |)r  U-lter  to  hydrogen  peroxide 
of  very  high  concentration  (sueli  as  85’;).  Ingolin  can  be 
used  as  a  fuel  ot  as  a  suutce  of  stored  oxygen.  As  a  fuel 
it  produces  superheated  steam  which  can  be  used  for  driving 
either  piston  engines  or  turbines.  As  a  source  of  oxygen, 
it  was  tried  in  submarines  in  order  to  allow  them  to  use’ 
their  main  engines  while  submerged. 

(See  also  Hydrogen  Peroxide  and  T-StoffV 

methylacrylate  5  ami  wateHo’L  ~S’  1,thof’honc  30, 

Reference:  CIOS  Report  29-24  (1915),  p  5. 

lnl.iol.xpla.lv.toff  od.r  lnl.lal.pr.ng.,„ff  (Initiating  o, 

I  rur.tng  P.xplosive).  See  Priming  and  Initiating  Composition. 

Ini. ini  toft  (Initiating  Composition).  See  Priming  and  Initia¬ 
ting  Composition. 


— y 

M.Hrv„mS,.„  (Xiindkraf, ).  The  initiating  property  „ 

!  ,,rimar>  or  "'iUating  explosives  may  Im  determined 

y  loading  an  empty  cap  (such  as  the  types  used  for  No  » 

.  c  onutors)  with  a  we.ghed  quantity  3f  nn  explosive  to  be 
t.sted,  compress, the  sample  nn.i  Meeting  lht  lo;u!,.j 

Test ‘orT  Lean.)  °[  f°llowin«  tests:  I)  Lead  Plate 
2/  Lead  Block  Compression  Test 

These  tests  are  used  for  the  same  purpose  as  the 
sccHom"  a"d  Nai‘  TeSl’  in  ‘l>«  foetal 

-  Sprcn,.H>,fe.  Leip.ig 

J  (Pulver).  One  of  the  sporting  propellants:  guncotton  79, 
Am  bichromate  14.0,  K  bichromate  1.0,  moisture  1.5,  and 
gc.atinizci  2.Yt  Brunswig,  Das  rauchlose  Pulver  (1920) 
p  111  j.  ' 

Jogdpulv.r  (Hunting  ot  Sporting  Propellant)  Two  kinds  of 
propellants  were  used  in  shotguns  and  sporting  rifles, 
block  powder  and  smokeless  propellants.  The  first  success¬ 
ful  sporting  smokeless  propellant  was  "Schultzc-Pulver". 
Ollier  smokeless  propellants  used  for  sporting  purposes 
were:  Amberit  ,  K  C  (Pulver),  )  -Pulver),  Saxonia  and 

V alsrode. 

Reference:  Brunswig,  Das  rauchlose  Pulver  (1926),  p  114. 

conviJior  './TV*5"?/'.-  Tiper>-  A  sp'f-Pf°Pelled  mount 
Panzer)^  ,2K  A/1  KUn  on  PzK-f-  V|  (See  under 

slrPTl,i0"  is  briefly  descrilied  in  the  general  section, 
some  information  on  German  jet  units  des'cneci  and  rnanu- 

10-n5'(1945).hO  Ualter  Kicl  «•  Kiven^inCIOS  Import 

Je.  Propulsion  Fuel.  See  under  Sondertreibstoff. 

J-Feder-504.  (ilockwork  lone-delav  f1  bn...  1  , 

ppnW-nSe.J  ‘n  dcmoIi,ion  charges  ;t.M  9-1985-2,  (1951), 

Joncki.  .  See  Yonckite  in  the  Belgian  section. 

Junkers  Schmet.erling .  One  of  the  guided  missiles  (q  v  ) 
dev,  loped  during  W  ||. 

Reference:  A.Ducrocq,  Lcs  Armes  Secretes  Allemandes. 
Paris  (1947)  PP  °l-95. 

K  ajkammonsolpe.er  (Chalk-Ammonium  Nitrate)  was  an 

It  contained  2oVto  2^ ^“'and^wa^  used  a"d a/Vfc,,niiizer<‘' 
pp'  12-2%'  K'J‘M°r  Cy’  l,IOS  F,nal  ReP'  8fl9.  Item  22  (1946),' 

SCP  C°'d  «his 

fn°lhe"Cgenerdl  s^iiT."8  (Cold  S‘,e,chin«)  S"  Autofrettage 

Kompher  (Camphor).  See  general  section. 

Konone  (K>  (Cannon,  Piece  ot  Gun)  Table  25a  gives 
designates  of  German  artillery  weapons  with  their  English 
equivalents:  ^  " 


Toblo  25a 


Feldkanone 

FK 

Field  Gun 

llug  ibwehrkanonc 

Flak 

Antiaircraft  gun 

(iehirgshauhitze 

Gebll 

Mountain  howitzer 

Gehirgskanonc 

GebK 

Mountain  gun 

Kampfwagcnkanone 

KwK 

Tut.k  gun 

Kanonc  Eiscnhnhni 

WE) 

Railroad  gun 

Kanone  ohne  Rucklauf 

KoR 

Retoilless  gun 

leichte  Feldhaubitze 

IFR 

I.ight  field  howitzer  called 

by  the  British  *gun  -  how¬ 

itzer" 

leichte  Kanone  oder  ) 

IK 

Eight  gun 

leiehtes  Geschiitz  ) 

(1G) 

leichtes  Infanterie-  i 

1IG 

Eight  infantry  gun 

geschiitz  * 

(l  JG) 

Pa  nze  ra  bwehrkanone 

l>ak 

Antitank  gun 

schwete  Feldhaubitze 

sFII 

Heavy  field  howitzer 

schwert  Kanone  oder'^ 

sK 

Heavy  gun 

schweres  Geschiitz 

schwcres  Infanterie-  i 
geschiitz  ' 

(See  also  under  Weapons) 

sIG 

Heavy  infantry  gun 

(sJG) 

Konone  ohne  Riicklauf  .  Set1  Rccoi  1  less  Guns. 

“Karl"  Mortor.  See  ’’Thor"  and  "Karl*  Weapons. 

Kartusche  .  Sic  Cartridge. 

KA-Salx  The  term  assigned  to  RDX  (Hexogen)  prepd  by  the 
interaction  ol  hoxuminc,  Am  nilfute, nitric  acid  ami  acetic 
anhydride.  It  is  described  in  tln«  section  under  Hexogen. 

"Kcikode*  Target  Indicating  Flora.  Sec  under  Flare. 

Ketsen  Explosives.  Several  explosive  mixtures  were  pro¬ 
posed  by  W'.Kessen  of  W  A  S  A  -G.  One  such  explosive 
was  patented  in  19)8  (Ref  1).  It  consisted  of  a  regular 
blasting  explosive  plus  an  additional  charge  consisting 
of  NCi  and/or  nitroglycol  mixed  with  a  large  amount  of 
alkali  bicarbonate.  This  mixture  tended  to  produce  inert 
gases  and  to  absorb  heat.  If  desired  charges  containing 
bicarbonate  could  be  inserted  between  normal  charges. 
These  explosives  were  suitable  for  use  in  gaseous  coal 
mines  (Sec  also  Hikurbit  and  under  Sheathed  Explosive)). 

Another  patent  granted  to  the  same  person  (Ref  2) 
dealt  with  the  manufacture  of  moist  Am  nitrate  explosives 
contg  carbonaceous  materials. 

References: 

1)  V.Kcssen  und  I'ASA-Ci  .llrit  F  493  984,(19)8) 

(  A  33.2719(19)9) 

2)  Ibid.  Ger  P  079,511  (19)9);  C  A  33,  9647  (19)9). 

KH-Charga  The  designation  for  a  compressed  churge  con¬ 
sisting  of  4-H  pellets  of  TNT  wrapped  in  paper  glued  on 
tne  inside  with  an  i-cid-free  glue  (such  as  dextrin^  Vinnapns, 
etc).  The  wrapped  charges  were  dried  at  00-70  and  then 
dipped  in  paraffin.  They  were  used  as  bursting  charges  in 
Naval  mines  _  See  PH  Kept  No  925  (1945),  p  48  ’. 

Klnatll  ( Kinetire).  One  of  the  oldes.  (1884)  gelatinous 
explosives  containing  no  NG  gelatine.  It  consisted  of  K 
chlorate  75,  antimony  sulfide  ),  nitrobenzene  or  nitrotoluene 
21  and  collodion  cotton  151  Naoum,  Nitroglycerin  (1928), 
I>  353 


King  Tiger  or  Royol  Tiger.  See  Konigstigcr,  under  Panzer. 
Klppxunder  43  (Tilt-Type  Igniter).  See  under  Igniter 

Kitchen  Salt  Explosives-  See  Kochsalzsprengstoffe. 

KIA2  40.  An  impact-firing  nose  fuze  used  in  some  rockets, 
such  as  H.O  cm  R(C/4.5)  and  8.0  cm  R(l./5.5).  [  TM  9-1985-2 
(1953),  p  256  ; 

KMA  Block.  One  of  the  substitute  explosives.  See  under 
Krsatzsprengstoffe. 

Knutiquccksllber  (Mercury  Fulminate) (M  V  ?  is  described 
in  the  general  sertinn  under  Fulminates.  German  methods 
of  preparation  (from  mercury,  nitric  acid  and  alcohol)  are 
given  in  l»ll  Kept  No  95,61)  (1947),section  (j.  Ml  was 
used  by  the  Germans  in  some  priming  compositions.  Sec 
also  A,Stcttl»achcr,Sprcng-  und  Schiesstoffc,  Zurich  (1948), 

P|>  95-96. 

Knollaflber  (Silver  Fulminate).  See  general  section  under 
Fulminates  and  Stcttbacher’s  hook  (1948)  p  96. 

Knollxiindaehnut  (Detonating  Fuse)  .  See  general  section  under 
Fuses. 

Knetmosehine  (Kneading  Machine).  An  apparatus  used  for 
mixing  solid  ingredients  in  the  presence  of  liquids.  Seietal 
types  were  used  in  Germany  such  as  the  Columnar  lype 
(Si»ulcnknetmaschinc)(Ri-f  2,  pp  105,  106  and  Ref  ),  P  2)7), 
Werner-1 'flciderer  Misch-  und  Knetmaschine  (lief  1,  p  75 
and  Ref  ),  p  22’’’)  and  others. 

References: 

1)  E.  de  B.  Barnett,  Explosives,  Van  Nostrand,  N  Y  (1919) 

2)  P. Naoum, Schiess-  und  Sprengstoffe,  Steinkopf,  Dresden 
(1927) 

3)  A.Stcttbacher,Schiess-  und  Sprcngstoffe  . Barth,  l.ripzig, 

(1933). 

Knlck sunder  43  (Snap  Type  Igniter).  See  under  Igniter. 

Kochsalzsprengstoffe  (Kitchen  Salt  Explosives)  Substitute 
explosive  mixtures  containing  large  amounts  o (  Na  chloride, 
which  were  used  during  W'W'  II.  Some  of  these  mixtures  are 
described  under  Ersatzsprengstoffe. 

Kohlen-Corbonit  , 

Kohlen-Koronlt  III ,  See  under  Kohleneprengstoffe. 
Kohlen-Sollt 

» 

Kohlensprengstoffe  (Coal  Explosives) 

This  wus  n  group  of  explosives  permitted  lor  use  in  coal 
mines: 

Kohlen-Corbonit.  NG  25,  K  nitrate  34,  Bu  nitrate  1, 
flour  38.5,  spent  tan  meal  I  und  soda  ash  0.551;  heat 
of  explosion  506  kcal/ltg,  temp  of  explosion  1561°C, 
velocity  of  detonution  3160  m/s ec,  density  1. 16  and 
Truuzl  test  value  235  cc(Ref  2,  p  401  and  Marshall, 
2,  p  192). 

Kohlen-Koronlt  III  NG  4,  K  chlorate  68,  Na  chloride 
14,  paraffin  8,  nitronaphthalene  5  and  wood  meal  1 %; 
oxygen  balance -1251  and  Trauzl  test  value  195  cc(Ref  1). 
Kohlen-Sollt,  NG  (gelatinized)  12.5,  meal  2.5,  nitro¬ 
compounds  7.0,  Am  nitrate  41.0  and  alkali  chloride  37.051; 
oxygen  balance  -2.651  and  Trauzl  test  value  260  cc. 
(Ref  2,  p  441), 


tier  102 


Kohlcn.Writfallt  I.M,  4.0,  Am  nitrate  H3.U,  K  nitrate 
O',  lia  nitrate  2.0,  meal  2.0  anil  TNT  2.0V;  oxygen 
naiattee  -Ib.l1-;  ainl  "raiizl  test  value  210  cc  (Kef  2, 

I'  t'M 

Kohlen-Westfollt  IV.  Nt.  1.2,  Am  nitrate  71.0,  K  nitrate 
2.  S,  alkali  clilariile  I  S.0,  meal  1.0,  anil  UNI'  5.0,i;o*ygen 
i>alanee  ‘S-K",'  ami  Trauzl  test  value  200  re  (Ret  2. 
y>  1^1 

Kohlen-Wcs  lalit  V.  N(.  .1.0,  Am  nitrate  81.0,  K  nitrate 
S.0,  |iii  nitrate  2.0,  potuto  meal  1.1  and  Montan  wax 
l.Vi;  oxygen  ba'ance  til, I1-;,  and  Trauzl  test  value 
.'it.  cc  (Kel  2.  ;>  |!S). 

Uelerences: 

1  )  I*. N.iotiiu,  Schiess-  und  Sprcngstollc, Dresden  (1927),  p  I -17 
2)1*. Nunum,  N:.tn;;lyietin,  etc,  Italtimore  (1928),  pp  dll 
A  ill. 

Kohlen-Wcstfalit.  See  under  Kolilensprenpstnffe. 

Kolax.An  explosive  of  the  carlionite  type,  such  as;  NO  2$, 
K  nitrate  26,  tla  nitrate  1,  wood  meal  Vf,  and  starch  10”;. 
lucre  was  also  a  Super-Kolax ,  an  explosive  used  in  ling! and 
,  Marshall  1  (1917),  p  175  '. 

Kolfit  (Kolfite).A  sinolceless  propellant  patented  in  1890  L<y 
ll.kolf  of  llunn.  which  consisted  of  mixtures  of  nitrated 
cereal  flours,  moss,  oil  cakes,  residues  of  factories  man¬ 
ufacturing  organic  products  such  us  starch,  sugar,  beer, 
alcohol  etc  .  with  saltpeter  previously  saturated  with 
nitrobenzene. 

Keference:  J. Daniel,  Dictiorinairc.  Paris  (1902),  p  394. 


Konfinulerliche  Verfobren  (Continuous  Methods)  of  man¬ 
ufacture  of  explosives  such  as  those  of  Schmid  , Meissner 
and  lliazzi  were  used  in  several  German  plants. 

Some  of  these  methods  arc  briefly  described  under 
Nitroglycerin,  Pontrit  and  Trinitrotoluol,  as  well  as  in  the 
Hclgiun,  Dutch,  Trench,  Swedish  and  Swiss  sections. 
Kefetences: 

1)  A.Stettbacher,  Schiess-  und  Sprengstoffc,  Kurili,  Leipzig 
(1911).  pp  174  ft  111 

2)  A.Stettbacher,  Spreng-  und  Schiesstoffe,|{ascher.  Zurich 
(1948).  pp  60  ft  97 

1)  A.Stettbacher,  Polvoras  y  Uxplosivos,  Ciili,  Huenos  Aires 

(1952). 


Kopfring  (Head  King).  When  it  was  desired  to  avoid  exces¬ 
sive  penetration  against  land  targets- and  to  prevent  ricochet 
against  sea  targets,  rings  were  attached  over  the  noses  of 
bombs  such  as  SC  (UK  cylindrical,  general  purpose)  or 
some  SD  (A/P  cylindrical,  thick  walled).  (See  also  Anti- 
Kicochet  Plates) 

Keference:  TM  8-1985-2  (1953),  p  3. 

Kopfring 


P  SO  kj  SC  8  OrfT/S 

1^250  k<j  SC  Bomb 


SO  0  kg  SC  Bomb 


1000  kg  and  above 
SC  Bombs 


Koronl*  V.  One  of  the  permissible  explosives  developed 
during  U\t  l:.\G  •!,  K  chlorate  65,  Na  chloride  Id,  nopthnlene 
16,  nitronaphthulene  5  and  wood  meal  2%.\  Naoum,  Schiess- 
und  Sprengstoffe,  Dresden  (1927),  p  147  j. 

Note:  According  to  Marshall,  v  3  (1912),  p  112,  the  name 
Roronit  was  given  in  1931  to  Chloral'll  1. 

K  Pulver.  Same  as  C  Pulvcr. 


Kroftxahl  (KZ)  (Strength  Number).  In  the  usual  determination 
ol  power  (strength)  of  an  explosion  by  the  standard  Trauzl 
Lead  Block  Test,  (see  general  section)  one  ol  the  principal 
errors  is  due  to  weakening  of  the  walls  of  the  cavity, 
which  is  obse.'vcd  with  powerful  explosives  such  as  blast¬ 
ing  gelatin,  P  A  ,  TNT  and  NCi.  In  order  to  eliminate  this 
error,  Neubner  proposed  that,  instead  of  measuring  the 
expansion  produced  by  a  standard  weight  of  an  explosive, 
the  weight  of  explosive  required  to  produce  u  standard 
expansion  of  )()l)  cc  be  determined.  This  may  be  done  by 
firing  several  charges  of  different  weights  in  order  to 
obtain  values  below  300  cc  and  above  it.  After  drawing  a 
curve  giving  the  relationship  expansion  vs  weight  of  sample, 
the  expansion  in  cc  corresponding  to  a  10  g  sample  can 
be  determined  by  interpolation.  This  calculated  expansion 
is  called  Kraftzahl  (strength  number). 

Table  25b  lists  KZ*  for  some  explosives 


Tobls  25b 


Substance 

Trauzl  Test  Values 
observed  by  various 
investigators  using 
a  10  g  sample 

KZ  calculated 
by  Neubner  for 
a  10  g  sample 

Blasting 

gelatin 

520  to  610cc 

554cc 

NG 

515  to  600 

540 

NC(i:') 

325  to  420 

400 

P  A 

300  to  365 

385 

TNT 

285  to  300 

350 

DNB 

250 

311 

Note:  It  may  be  concluded  from  the  above  values  that  the 
KZ  values  for  highly  powerful  explosives  are  lower  thun 
are  determined  by  the  standard  Trnuzi  test,  while  for  less 
powerful  explosives  (such  as  TNT  or  PNB)  the  KZ  is 
higher. 

References: 

1)  K. Neubner,  S  S  23,  54  (1928) 

2)  A. Marshall,  Explosives,  v  3  (1932),  p  143 

3)  I.Stetlbacher,  Spreng-  und  Schicsstoffe(1948).  |>  1 13. 

"Kronlch".  An  acoustic  proximity  fuze  intended  for  some 
guided  missiles  ns,  for  instance.  Rocket  X-4. 

Keference:  TM  9-1985-7  (1953),  p  216. 

Krsuxrohr  (Cross  Tube).  See  Distance  Piece. 


Krumbpch  Nltrot  (KN)  Pulver,  Double-base  DEGDN-NC 
propellant  with  a  calorific  value  of  710-730  kcal/kg,  used 
»  contained  a  small  amount  of  K  nitrate  as  a 
flash  reducer,  in  lieu  of  K  sulfate  used  in  G  Pulver  (CIOS 
31-62,  p  5). 

Krumboeh  (Pulvst)  ohns  Nltrot  ober  mil  Dlnltrotoluol  (KOD). 
t*8'  DhGDN-NC  propellant  similar  to  Krumbach 
Pujver  except  that  K  nitrate  “ 

(CIOS  31-62,  p  5). 


w  ivrumoacn 
was  replaced  by  DNT 
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Krummel  Fobrlk  of  Dynomlt  A  -G  ,  located  at  Krummcl 
near  Hamburg  (See  under  «'nr  Plants )  manufactured  during 
II  various  explosives  propellants  etc  and  was  engaged 
in  research  and  development  work  for  the  Armed  Forces 
Otohrmaclu). 

Followin'!',  are  some  of  the  achievements  of  Krummel 
I'ahtik  personnel* 

A. Pressing  of  explosives.  In  loading  amiii  inttion  (such 
as  detonators,  boosters  and  projectiles)  one  of  the 
most  important  requirements  is  to  maintain  the  same 
density  of  loading  for  each  type  of  ammunition  and  for 
each  kinJ  of  explosive.  As  a  rule,  the  effectiveness 
of  an  explosive  is  higher  at  maximum  density,  but  in 
some  cases  such  high  density  is  undersirab’-:  because 
it  might  cause  dead-pressing  (us  in  the  case  of  mer¬ 
curic  fulminate)  or  crucking  of  pellets  (as  in  the  case 
of  NptO,  which  is  PKTM  densittzed  with  10  parts  of 
waxJ.Thc  exact  required  density  of  charge  was  obtained 
by  weighing  accurately  each  portion  of  the  explosive 
and  proceeding  as  described  below: 

In  the  preparation  of  pellets  for  boosters,  the 
weighed  masses  oi  an  explosive  were  transferred 
to  one  or  two  dozen  molds  placed  in  portable  holders 
underneat  ha  corresponding  number  of  filling  funnels 
fastened  toge'.aer  in  perforated  plates.  During  filling, 
loss  of  explosive  was  carefully  avoided  so  that 
the  required  density  wogld  be  obtained.  After  ascer¬ 
taining  that  edeh  mold  was  properly  filled,  the 
foreman  nlactd  the  holder  with  molds  under  a  press 
located  behind  a  strong  wall  and  operated  by 
remote  control.  Any  spilled  matettal  was  collected 
and  blendal  with  the  next  batch  of  explosive.  The 
pressed  pellets  were  removed  and  inspected  for 
dimensions  and  density. 

Note:  Most  of  the  pressing  was  done  with  phlegmatized 
PETN  (usually  with  ton  wax),  which  was  used  to  form 
charges  for  the  37  mm  tank  shell,  70mm  solid  or  hollow 
charges,  20  mm  high  explosive  charges  and  incendiary 
explosive  charges,  colored  smoke  charges,  etc.  The  20mm 
incendiary  charge  consisted  of  about  80  parts  of  PETN 
(previously  phlegmatized  with  lOS  wax)  and  20  parts  of 
aluminum.  The  charge  weighed  6.6g.  Some  TNT  charges 
were  also  compressed,  such  as  rliose  for  shrapnel  burster 
tubes,  explosive  charges  for  some  mines,  etc. 

11.  Ejecting  projsctllss.Special  projectiles  which  ejected 
incendiaty  missiles  on  approucliing  a  target  (such  as 
an  airplane)  were  developed  but  did  not  come  to  the 
manufacturing  stage.  These  projectiles  contained 
several  hollow  steel  cylinders,  each  of  which  was 
filled  with  an  incendiary  mixture  consisting  of  Bs 
peroxide,  aluminum  and  iron.  A  char-.c  of  about  IS  g 
of  IIC  was  required  for  ejecting  each  cylinder  from 
the  projectile  and  to  impart  to  it  an  acceleration  of 
about  1000  m/sec.  Each  ol  these  cylinders  burned  in 
flight  and  if  one  of  them  hit  a  combustible  object  (such 
as  a  gasoline  tank  of  an  airplane)  a  fire  or  even  an 
explosion  could  take  place. 

C.  Space  auploslons  with  carbon  dust.  Preliminary 
work  was  done  on  the  development  of  a  bomb  which 
was  charged  with  a  I1U  and  coul  dust.  It  was  presumed 
that  the  detonation  of  the  HE  would  explode  the  coal 
dust  which  would  become  scattered  in  the  ait  surround¬ 
ing  the  bomb,  thus  producing  u  high  pressure  (blast) 
effect  at  diatances  as  far  as  30  m  from  the  center  of 
the  explosion.  These  bombs  were  intended  lor  antiair¬ 
craft  purposes.  Experiments  with  coal  dust  were  not 


successful,  but  A1  or  Mg  dusts  could  be  exploded  in 
uit  when  charged  into  a  bomb  mixed  with  a  powerful 
HE  and  a  small  amount  of  chlorate.  The  research  was 
not  completed  (See  alao  Explosive  Powered  Vortices) 

D.  Shaped  charges.  See  under  lloblladung 
l*.»  Flash  reducing  compounds  are  described  separately 
K*  Structural  explosives  arc  described  separately. 
Reference: 

O.U.Stickland  et  ul,  General  Survey  of  Explosives  Plants, 
PI)  Rept  No  025  (19*15),  Appendix  )  and  Appendix  7. 

Krurnmerlauf(lU'it  Barrel).  A  special  bent-hnrre!  attachment 
to  a  gun,  invented.  by  Col  ll.Schade  ol  the  Rhrinmrtall- 
Bo^sig  Co,  was  available  in  two  degrees  of  bend  90°  and 
30  .  The  first  type  changed  the  course  of  the  bullet  by  a 
right  an^le  and  was  known  as  the  'Around  the  Corner  Gun". 
It  was  intended  to  be  used  (in  a  ball  joint)  in  the  parts  of 
the  tank  where  it  was  necessary  to  protect  the  blind  spots. 
The  barrel  was  18*1"  long  and  about  I”  in  diameter.  Its 
range  was  short  and  its  fire  was  not  accurate.  It  was  fired 
at  random  because  no  sight  was  provided.  The  second  type 
(3b  bent)  barrel  could  be  attached  by  means  of  an  adapter 
to  one  of  the  service  riflesj  such  as  the  MP  44.  It  was 
provided  with  a  prismatic  optical  sight  (designed  by  Zeiss), 
which  permitted  fairly  accurate  shooting.  from  behind  a 
solid  barricade.  The  operator  of  this  equipment  wa:  thus 
protected  from  enemy  fire.  Both  barrels  used  the  7.92  mm 
short  (kurz)  bottle-necked  cartridge. 

A  more  detailed  description  may  be  found  in  the  book: 
Ph.B.Sharpe,  The  Rifle  in  America,  Funk  tc  Wagnalls  Co, 
N  Y  ,  pp  638-40. 


Krupp  Maus  (Krupp  Mouse).  See  Experimental  Tanks,  under 
Panzer. 

K-Solx.The  term  assigned  to  Hexogen  (RDX)  I’repd  from 
hexamine,  ammonium  nitrate  and  nitric  acid  (See  under 
llexogen  in  this  section). 

K'Stoff  (K- Substance)  A  highly  dispersed  silicn  SiO„ 

3  3  2 

prepd  by  a  special  pro  ess.  It  was  used  during  VVC  11  in 
some  Tetan  Explosives  [  PBL  Rept  85,160  (1946),  p  3  “  . 

"Ku.gelblltx"  (Bullet  Lightning).  An  armored  AA  vehicle 
having  a  30  mm  twin  gun  mounted  on  a  PzKpfw  III  (See 
under  Panzer). 

Kugsl  K*"Kurt"  Apparatus.  See  item  11  under  Bombe. 

Kupaltralbmtne  41  (KT'Mi  41).  A  spherical  floating  mine 
weighing  about  90  lb  ,  Recognition  Handbook  for  German 
Ammunition,  Sup  llqs  AEF  (1945),  P  241  j. 

•Cumulative  Zundung.S?e  GcgenlUufigc  Zundung. 

"Kurt*  Apparatus  (SB  400  Skip  Bomb).  See  item  11  under 
Bombe, 
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K  Uf  xichluisiunder  (Short-Circuit  Primer  or  Igniter).  Severn! 
v.un'tit.-:,  such  .iv  the  Schulfler,  Reincekc  and  Liiulrabt- 
i-.iiii.ler  (one-wite  primer)  are  il escribed  in  Dcyling-Drckpof, 
(PH(.j,  pp  2U>-222. 

Logerbestnndigkeit  odor  Hnltborkeit  (Stability  in  Storage 
or  Keeping  (duality).  Several  tests  are  -ic.’ibed  in  Kast- 
Metz,  ('.hen i isclu*  tlntersueliung  (1944),  pp  258-61,  ’20-27 
Mbit  and  4'.0-(>l  (See  also  Uarmlagerversuclie). 


3) 


4) 


LANDMINEN  (Land  Mines).  A  gteat  variety  of  land  mines 
Were  used  during  Vw  II  by  the  (iermans  as  cun  be  seen 
from  the  following  information  taken  from  References  I  - 

1)  Antitank  Mine,  called  Pappmlnc,  because  it  was  made 
;  of  special  cardboard  ,fl’.tppe",  a  non-meta!lir  substance 

used  to  prevent  the  detection  of  the  mine  by  electric 
detectors.  Pressure  on  the  "pressure  plate"  forced 
it  down  onto  the  head  of  a  glass  igniter,  containing 
a  central  glass  tube  filled  with  a  reddish  ignition 
mixture  of  unknown  composition.  Crushing  of  the  central 
tube  produced  a  flash  which  passed  to  the  detonator 
which  exploded  the  mine.  Pressure  on  the  cardboard 
of  the  mine  would  not  set  it  off.  The  mine  was  filled 
with  11  lb  of  TNT  (Kef  (i,  p  261) 

2)  Antitunk  Mine,  called  Panzersehnellmlne,  consisted 
of  a  wooden  box  filled  with  picric  acid  (13.2  lb).  There 
were  two  types, A  and  l),  very  similar  in  construction. 

The  booster  in  both  cases  consisted  of  200  g  of  an 
explosive  such  as  PKTN/wax.  Type  A  was  actuated  by 
pressure  on  the  box  lid,  causing  the  shearing  of  two 
!j-inch  wooden  dowels  and  pressing  cut  the  link  pin 
of  the  /./.  42  igniter.  Type  1)  was  actuated  by  pressure 
on  the  box  lid  shearing  •j-inch  wooden  dowels  and 
exerting  pressure  on  the  heads  of  two  buck  igniters 
(Ref  5,  PP  34-5  and  6,  p  262) 

Magnetic  Antitank  Mine,  called  P-Mierhandmlne  3 
was  designed  to  Lie  placed  on  enemy  tanks  or  other 
tatgets  to  which  it  adhered  by  means  of  magnets  (See 
under  llafthohlladung) 

‘Vooden  Box  Antitank  Mine  (Holzmlne  42)  was  filled 
with  50/50  Amatol  (18  lb).  The  mine  was  in  the  shape 
o(  a  flat  box.  A  pressure  of  200  ib  or  more  on  the 
ptessute  block  sheared  the  dowels  anu  forced  down 
the  shear  flange,  which  in  turn  pushed  out  the  pin 
in  the  igniter  /’/.  42.  The  (teed  striker,  driven  by  a 
spring,  set  off  a  percussion  cap,  detonator,  booster 
and  main  charge  (Ref  4,  pp  8l.06a-e  and  6,  pp  263-4) 

5)  Antitank  Mine,  called  Sprengrle^elmine  (Explosive 
Bat  Mine)  was  of  two  varieties:  Rtegelmine  8  kg  and 
Kie  gelmine  43.The  latter  variety,  abbreviated  as  R-Ml  43 
was  in  the  form  of  a  long,  Bat  box  and  consisted  of  a 
sheet  steel  tray,  an  encased  charge  of  8.8  lb  of  TNT 
and  a  lid  which  fitted  over  the  tray  and  acted  as  a 
pressure  plate.  The  mine  could  be  fired  in  one  of  five 
ways:  a)  Pressure  on  the  lid  sufficient  to  shear  one  or 
two  shear  wires;  b)  Functioning  of  an  antilifting  or 
trip  wire;  c)  Electrically,  by  remote  control;  d  )  Booby- 
trapping  the  mine,  e.v  by  attaching  a  trip  wire  to 
the  lid;  e)  Reversing  of  one  igniter  /. Z  42  with  its  wings 
below  the  end  pressure  plate  so  that  the  mine  could 
function  in  case  an  attempt  was  made  to  lift  the  charge 
of  TNT  from  the  ttny.  Total  weight  of  mine  was  20.5  lb 
(Ref  6.  PP  264-5  ft  272-3)  , 

6)  Heavy  Antitank  Mine  (Sehwera  Ponzermine)  was  made 
of  cast  iron  and  contained  37  lb  of  Picric  Acid,  Total 
weight  was  300  lb.  The  mine  was  fired  by  a  downward 
pressure  exerted  on  the  cover  plete,  which  pivotted 
on  the  ttunnions.  This  ptessute  compressed  the  mam 
pressure  igniter,  which  fired  the  charge.  The  mine  was 
used  for  road  blocks  where  action  had  been  static  for 
a  period  of  time.  Total  weight  was  300  lb  (Ref  6, 

7)  Antitank*  Mines,  called  TelUrminen  (Plate-Shaped 
Mines),  were  o(  the  following  varieties:  Tellermine 
35,  Telletminc  42,  Tellermine  43.  and  Tellermine  29. 
Type  35  mine  existed  in  two  varieties,  both  of  them 
made  of  steel  and  similar  .in  construction.  The  2nd 
variety,  designated  Tellermine  }5  (Steel)  had  the 
pressure  plate  made  of  corrugated  steel  for  extra  strength. 


They  were  filled,  respectively,  with  II  and  12  lb  of 
1  NT.  Mntli  mines  operated  by  pressure  on  the  lid  of 
200  lb  or  more.  Ibis  depressed  ibe  igniter  housing  and 
sheared  the  pin  holding  the  striker  in  the  cocked  position, 
etc.  The  Tellermine  42  was  similar  to  the  35  exc»pt 
that  tlic  pressure  plate  was  smaller  and  did  not  include 
the  entire  upper  surface.  Pressure  of  250  Ib  and  over 
forced  the  pressure  cap  dow*i.  This  compressed  the 
l.eavv  pressure  plate  spring  and  detonated  the  mme. 

The  TiMi  43  (also  called  Pllzmlna  (Mushroom  Mine)!  was 
simitar  to  the  TiMi  42  except  that  the  pressure  lid  was 
solid,  i  t  there  was  no  threaded  hole  lor  the  insertion  of 
the  igniter  and  no  screw  cap.  flic  walls  of  the  mushro mi- 
shaped  plate  we.-:  rhin  and  there  was  no  heavy  spring 
under  the  pressure.  Like  Teller  nine  42  ii  was  tilled 
with  12  lh  of  TNT.  The  mine  operated  by  downward 
pressure  on  the  mushroom  lid.  This  crushed  its  light 
walls  and  forced  the  head  ol  the  striker  down,  thus 
igniting  the  mine  Tellermine  29.  also  designated  T-5 
was  a  light  antitank  mine  constructed  of  sheet  steel. 

It  was  filled  with  10  lh  of  TNT.  The  top  v/as  slightly 
domed  and  had  three  adapters  for  /.!)’/.  29  igniters. 

The  mine  was  exploded  when  sufficient  pressure  was 
applied  to  one  or  several  igniters.  Total  wights  of 
mines  were  as  follows  TMi  35  20  lb,  TMi  35  (steel) 

21  lb,  TMi  42  20  lb,  TMi  43  18  lb  and  TMi  29  13.25  lb 
(Ref  1  ft  2;  Ref  4,  pp  81.01-81.04  ft  6,  pp  267-70). 

Note:  According  to  Ref  2,  the  TMi  43  iPilz)  examined 
during  Uli  11  at  Picatinny  Arsenal  contained  as  the  burster 
charge  10.87  li>  of  Amatol,  consisting  of  Am  nitrate  44 
and  TNT  56%.  The  booster  pellets  consisted  ot  about  88% 
PKTN  and  12%  Montan  wax. 

8)  Pot-Shaped  Antitank  Mine  (Toplmlne  A),  also  called 
Saucepan  Mine,  consisted  of  a  plastic  body  filled 
with  12.5  lh  of  TNT  ot  50/50  Amatol.  Total  weight 
of  the  mine  was  20  lb.  Under  n  load  of  at  least  150  kg 
(330  lb)  the  pressure  plate  sheared  along  its  groove 
and  thus  came  to  rest  on  the  head  of  the  iguitet.  This 
in  turn  moved  down  and  crushed  two  small  glass  capsules 
located  inside  the  ignitci  body.  The  capsules  contained 
chemicals*  which  on  mixing  produced  a  flash.  This 
in  turn  set  off  the  detonator  and  then  the  UK  charge 
of  the  mine  (Ref  4,  p  81.08;  5,  pp  26-9  and  6,  pp  271-2) 

9)  Cloy  Minos  were  of  two  types:  Antitank  and  Antipersonnel. 
The  Antitank  Mine  consisted  of  a  baked  clay  pot  8!/' 
in  diameter  and  10“  high,  with  a  wall  3/8“  thick  coveted 
with  b  clay  pressure  lid  about  3"  thick.  On  opposite 
sides  of  the  top  of  the  pot  were  two  round  bulges  which 
housed  7.7.  42  igniters.  Two.  hollow  passages  leading 
down  inside  each  bulge  carried  the  leneths  of  instan¬ 
taneous  fuse  connecting  7.7.  42  igniters  with  booster 
charges  located  at  the  bottom  of  the  main  charge,  such 
as  Picric  Acid  .  Pressure  on  the  lid  pushed  the  pins 
out  of  the  igniters,  thus  releasing  the  spring  loaded 
strikers,  etc.  The  Antipersonnel  Clay  Mine  consisted 
ol  a  round  clay  pot  8“  in  diameter  and  3“  high,  with  n 
wall  VB"  thick,  provided  with  a  cover.  The  charge  of 
Picric  Acid  was  detonated  by  means  of  the  explosive 
train  consisting  of  four  ZZ  42  igniters,  a  detonator  and 
a  booster,  when  a  pressure  equal  to  as  little  as  a 
man’s  weight  was  applied  to  the  lid  (Ref  5,  pp  .38-41) 

10)  Antipersonnel  or  Antitank  Aluminum  Mine  was  filled 
with  Cheddite  (7  lb)  and  had  a  TNT  booster.  The  body 
and  the  lid  were  ol  a  flattened  cylindrical  shape.  Three 
DZ  35  igniters  together  with  No  8  detonators  were 
inserted  in  boosters  located  120"  apart  inside  the 
main  explosive  chatge.  Pressure  on  the  sides  or  in 
the  center  of  lid  set  off  one  or  more  of  the  three  igniters 
and  the  mine  went  off.  Total  weight  of  mine  was  20  ib 
(Ref  6,  pp  273-4) 

11) Li^ht  Antitank  Mine,  IPxMl  (Leichte  Panzerminc), 
which  could  be  converted  to  antipersonnel  uee,  con¬ 
sisted  of  two  saucer-shaped,  sheet  metal  covets  lorming 
an  O-shaped  container  for  5  lb  of  TNT  and  an  outer 
cover  which,  nerved  as. a  pressure  plate.  Five  igniters 
were  built  into  the  mine  and  spaced  radially  around 
it.  Pressure  crushed  the  mine  cover  snd  forced  one  or 
more  igniter  housings  downward  over  their  plungers. 
This  action  compressed  the  outer  spring,  allowing 
the  steel  locking  balls  to  be  force!  outward  into  upper 
recesses,  releasing  the  striker,  etc.  For  converting  the 
mine  to  antipersonnel  use  the  bottom  igniter  nuts  were 

♦  Note.  According  to  Dr  Hans  Walther,  one  capsule  contained 
liquid  K-Na  allov  and  the  other  ethvl  nitrate  or  nitric  acid. 
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trmousl  .*»»•!  Ok*  minis  rv.stin^  on  •  ch»v.i»i#»»l  vtui*  <v 

phmi;«fs  wis  plurct!  oil  a  luirtl  tl.it  surface*  Lij;hi 
|  .ess lire  mi  riie  mini*  cover  iUyr**.s*«\l  tlu*  entire*  mine 
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I  .*  1  .XntipcVsonm  i  Mine.  Olosnloo  43(f),  w.i.s  maitc  of  pl.iss 
.ui  l  t  om.iim  i  *  o/  ol  III*;  such  as  TXT  or  Picric  Aciii, 

The  li.l  was  .1  tliin  ^I.is.s  pl.in*  am)  servril  as  a  shear 
■  plati  v  V In  n  siitiicieiit  pressure  \va*«  .tpplits*,  the  li«I 

was  i»roii*M  aa»V  this  .iriiim  “rtislirt!  foe  ioj*  «*f  the 

Puck  ipniter  »r  trip|Vi!  the  actuating,  lever  ol  the 

Sehnkp  iphinr  !  Iiehely.iiiyler),  itepeinlin^  on  which 
JeVice  was  useil.  The  mine  was  ma.le  waterproof  i»y 
applying  a  cement  putty  aroumi  tlu*  1**1  (U»*i  p  K2*t)(i; 
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.1  <»  <  om  t  ails)  Antiperson  h  i  vukmim*,  c.iUv.l  B-S^oumine, 
.was'  fiiade  »»t  .is  a  ii*x  V;  n  •-  x  h*  inc  l  **s»  U 

i  ontaine*!  a  ill.  nliiiii  »vas  mu  spei  iliisl*  On  top  of 
file  p*»x  was  imumteii  a  \voi»*feti  support  to  hohl  a  woiufen 
i»)i*cs  with  an  ii'itfi.itin*  stick*  In  the  lni‘»c  of  the  block 
wa*.  a  metal  nook  to  which  was  attache*!  a  wire  conn ecteJ 
with  the  eye  of  flu*  pull  i^nit'  r  /./.  U,  lmutcul  in  the 
0,\«*t  ol  the  box*  Mo\e,„ent  %•«  the  stick  pulltui.  the 
wife  w  111*  h  set  off  the  igniter  ff<cl  (•*  pp  '  h*  I 
I  n  \ntipersonm  l  Mine,  calle*!  Stockmin®,  consisftwl  of 
,»  conc  rete  *•  limit ii  al  btnlj  attache*!  to  a  w oo*fen  stick, 
aiunit  1.  r  loti k,  .iiiveti  into  the  ^rouml.  The  mine  t\ti»- 
i  ,i.i*  ...  l  ..I.,  .•(*!  !.<<•  uiiS..liitii(  ton  i* 


aootii  i.  i  roup,  .linen  Ml*"  K*;'"*"  ■■*;  V'”' 

(aims!  a  slumlord  i'orehole  eartfiJfic  wet^hin^  lOdp 
,i  ,..,11  igniter-detonator  .isscmhly.  The  concrete 
ol  '  tilt'  iio.lv  held  some  piece*  *»(  slituptiol  which  were 
thrown  in  .(li  directions  when  the  mini’  exploded.  A 
•  u)l  if  pressure  ol  ">  to  M  U>  was  sufficient  to  set 
on  tin-  mini*  (Hoi  i,  |-|'  S*.»2  at'.!  (.,  pp  Tu-  ) 

i  > |  Antipersonnel  t  ii'icretc  altnt’.  which  tvcijaieo 

aiiotit  2.2  li.. font. lino. I  till  (al'oul  1 1  j  ib).ind  an  igniter* 
detonator  asscmi.lv.  Souk-  shrapnel  pieces  wire  cm- 
i„.,|,|t..|  in  concrete.  Tlic  mine  conl.l  either  la-  place. I 
in  tin'  ground  or  rolled  .town  a  hill  or  cliff  into  enemy 
troops.  In  the  last  ease  the  igniter  was  piillc.t  in- 
han.l.  prior  to  rolling  the  lull,  thus  igniting  the  time 
(s.itctv)  fuse  conn ectc.l  to  die  primary  charge  ol  the 
.letonator  (Kef  i,  I'  82.05  an.l  t>,  PI1.  -  *•*)•  ...  , 

Note:  it  seems  that  this  mine  was  also  called  tin-  Rollbombe 

I  It  ol  liny  Bomb)  .... 

1 1.)  Antipersonnel  Mine,  called  Schutxenmlne  42,  abUcviatcd 
as  Schonlnc  42.  consisted  of  a  wooden  hox  containing 
a  1  lh  demolition  block  together  with  a  /./  id  igniter 
and'  a  detonator.  The  Ih.x  was  covered  with  a  hinged 
lid  Pressure  on  the  lid  pushed  the  pin  out  tiius  freeing 
the  Striker.  Total  weight  was  1.1  lh.  A  modified  version 
of  Schuminc  used  the  AS  ij;ni*'*r  (Kef  •*,  p  K2.1M  unu 

|'i  Antipersonnel  Improvised  Mine  (BeheHsmine  W-l) 
was  made  from  captured  French  Ml  mm  mortar  shell 
Irom  which  the  nose  fuze  and  tail  fins  had  been  removed. 

\  (luck  cl.en.ical  iynitcr  and  a  detonator  were  fn  cO 
inside  the  cavity  in  the  III  charye,  which  was  either 
Picric  Acid  or  yranulated  TNT  weiyhiny  i  oa.  A  pull 
or  pressure  of  not  less  than  lb  was  reijuired  to 
set  oil  the  mine  (Kef  <>,  P  279)  ....  .  . 

|  H.  Antipersonnel  Mine,  S-MI  35,  wh.vli  mlyht  mean  either 
Schrnnnellmire  35  cr  Schutienmlne  35.  flic  mine  was 
also  called  flouncing  Mine  because  prior  to  the  ex¬ 
clusion  the  inner  case  of  the  mine  was  projected  up¬ 
ward  ^  to  5  lecl.  The  llritish  called  thismincthe  f  ruit 
'Tin  '  because  it  resembled  u  tin  can  in  size  und  shape, 
•flic  mine  consi-.red  of  an  outer  steel  case  and  an  inner 
canister  which  held  about  h' t  oz  of  INI  or  Amatol 
.surrounded  hv  als.ut  150  shrapnel  balls.  A  centra) 
steel  tube  runniny  axially  through  the  mine,  contained 
in  its  upper  part  an  iyniter  and  in  its  lower  part  a  ;1  i 
second  delay  pellet.  A  black  powder  charye  ,for  eiectiny 
the  mine,  was  located  beneath  the  inner  canister.  Ihrce 
detonator  tubes  were  spaced  radially  around  the  inner 
canister,  1 20”  apart,  and  a  short  ..clay  element  was 

fitted  into  the  bottom  of  each  tube.  r',c, “’p.'nTter 
I, v  pressure  or  by  pull.  In  either  case,  when  the  iyniter 
was  fbed  its  flame  iynited  the  ■?.,  second  delay  element 
which  in  turn  iynited  the  expelling  charye.  The  resulting 
ea,  pleasure  forced  the  Inner  container  upward  into 
tlie  air  and  at  the  same  time  iynited  the  short  delay 
pellets  in  the  three  detonator  tubes.  Ibe  delay  in  these 


tubes  WHS  sufficient  to  permit  die  mine  to  rise  in  the 
air  before  the  detonators  in  the  tubes  were  set  >11. 
The  detonators  then  exploded  the  main  charye  und  the 
shrapnel  balls  were  dispersed  in  nil  directions,  toe 
effective  ran  ye  was  200  yards.  Venous 
devices  were  employed  with  this  mine  (Ref  1,  I.P 
.01,1  ti,  pp  2!  0-1)  _  .  ......  .i,...nl 

IdlS-Mine  44  was  similar  in  dcsiyn  h*l*'' ,  JoUy  x  A 

that  the  S-Mi  li  used  »  push-pull  t.pe  lyotUr  (>Mt/.  \\) 
(which  was  not  located  in  the  center  ns  in  b'Mil  0  hiiO 
the  mine  detonated  at  a  predetermined  height  of  about  ?(> 
(Ref  t>,  PP  279-H0). 

Note:  Aicivdiny  to  Ref  5,  p  H2.01-C  there  were  other 
modifications  of  S-Mine  and  Ref  1  dcscrilms  S-Mi  -11. 
20)  Elxmine  42  (I'lascheneismine)  wins  an  A/F  Mine  in 
the  form  of  a  w ide-mout ll  bottle,  intended  for  use  under 
ice.  The  Is, tile  contained  5  lb  10  oz  of  (ielutine-l)onaril 
and  was  provided  with  a  pull  or  pressure  iyniter.  The 
mines  were  also  used  ns  antipersonnel  land  mines. 
For  tiiis  they  were  encased  in  concrete  containing 
shrapnel  (Ref  pp  2H1-2) 

21 1  Behelfitchutxenmln*  was  an  improvised  A/I’  mine 
in  tiie  form  of  a  mustard  pot  and  was  loaded  with  powder¬ 
ed  I’icric  Acid  (1  m),  'The  mine  was  covered  by  a  pressul 
steel  lid  with  the  llnck  iynitor  attached  by  means  of  an 
adapter.  The  detonator  war.  inserted  in  the  center  ol 
the  lllv  cha'"o  A  moderate  pressure  on  the  top  of  the 
igniter  was  su'ficicnt  to  sit  oil  the  mine  (Ref  6, 
pp  2K2-1). 

Abbreviations:  A/P  Antipersonnel,  A7T  Antitank,  HE 


Abbreviations:  A/P  Antipersonnel,  A'T  Antitank,  HE 

High  Uxplostve. 

Rcterenees:  , 

1)  A.il.Schilliny,  I'it  Arsn  Tech  Kept  l.Uf>  (1911) 

(Tellcrmine)  . . 

2)  I.H.Schilliny,  ibid  1 17"  (19bi)  (Tellermine  Land  Mine 

1 )  *1  .i'.V’ardlaw,  ibid,  1 1H7  (1911)  (Antipersonnel  Mines 
ami  S-4!) 

\\  Anon,  Land  Mines  and  Booby  Traps,  Department 

F  ield  Manual  FM  5-11  (194 1-1944),  PP  HI  .01-82.06  . 

5)  Anon,  Mines  in  the  Spotlight,  lntelliyence  Bulletin, 

Match  1945,  PP  24-41  ,  ,  ,x  .  .  . 

(,)  Anon,  liftman  Fxplostvc  Ordnance,  Dept  ol  the  Army 
Technical  Manual  "I’M  9-1985-2  (1951),  pp  2(>1-B} 

Note:  The  following  mines  (which  are  not  dcscrilx.-d  in  the 
above  References)  arc  listed  in  the  "liner, iv  War  Materials 
Inventory  List Supreme  Headquarters,  Allied  Expeditionary 
Force  (1945),  PP  156-7:  Rompenmlne  (Improvised  (Lamp 
Mine),  Landmine  T  40(h)  and  No2(h)  (Dutch  Land  Mines), 
Pomerobwehrmine  (b)  fllclgiun  A/T  Mine),  BeheUssehufien- 
minen  S  150,  A  200  &  A  202  (Belgian  Improvised  Hot 
Mines),  Stongenlodung  (A/1’  Mine,  Dole  (.barges),  Behell*. 
mine  E  5  (Improvised  A/I*  Mine,  consisting  ol  5  egg 
hand  grenades),  Geschossmlne  27  em  (Improvised  Mine,  made 
from  270  mm  shell),  Rollbombe  (RoHing  Bomb), 

Kugeltreibmine  41,  abbreviated  as  KTrMi  41  (Spherical 
Drifting  Mine,  liL)  and  Flusstreibmme  4,,  abbreviated  as 
FITrMi  41  (River  Drifting  Mine,  (iU*). 

Lead  Ay.tde.  See  Bleiazid. 

Lead  Peroxide.  See  Bleiperoxyd. 

Lead  Plerote  .  See  Bleipikrar. 

Leod  StyphnotefOIeitrinitroresorsinat),  See  Trizinat. 

Leaflet  Rocket.  See  Propaganda  Kakete. 

Leonlt  (Leonite).  Permissible  explosive  consisting 
of  K  perchlorate  35,  Am  nitrate  10,  Na  nitrate  3, 
crude  TNT  11,  wood  flour  7,  NG  4  and  alkali  chloride 

3or., 

Reference:  M.Giun  et  al,  Dizionorio  di  Chimica, 
UT-KT,  Torino,  (1951),  P  166. 

"‘Leopord’*.  See  Experimental  Tanks  under  Panzer. 


(it-r  1'iK 


Leopold  '  or  *Anrlo  Annie".  ,\  .'8(1  tntn 
Model  5  (2S  cm  K-M ,  designed  during  \ 
(Spp  olso  v.psmht  l,im  .m,|  under  VcnptmsL 


Railroad  Gun, 
11  liy  Gcssncr 


Leuchtboinbe  (Illuminating  llom’i).  Set-  under  llomhc 

Olid  11.11.'. 


(ire  (if.  to  1,200  rounds  per  minute.  For  a  more  detniled 
description  see:  M.M. Johnson,  Jr  ,  Army  Ordnance 
30,  332-58  (1946)  and  G.M.Chi  nn,  The  Machine  Gun, 
l)  S  Navy,  Bureau  of  Ordnance,  Washington,  I)  C  , 
v  1  (1951),  p  384. 


L  euchtspursdl  to  oder  Liclitlpursaf re .  See  Tracer 

<  Oll.pO'.tlipilN. 

Lever  Igniter  (llrhclziindcr).  Sec  Pressure  Igniter,  under 
Igniter 

Lignofol.  A  highly  compressed  laminated  wood  used  for 
the  construction  of  the  I  as  of  some  rockets;  e  g  the 
Rheintochter  ,  TM  9-1 9SS-2  (1953),  p  22’  . 

Lignose  Spivngstoffwerke  GmbH,  Berlin.  See  under 
Larplants  and  Arsenals. 

L'quid  Rocket  Propellants.  See  Rocket  Propellants, 
Liquid, 

Littlejohn  Gun  or  Squeere-Bore  Gun.  SccNote  under  Tapered 
L3ore  Gun. 

LPZ  Mine.  A  light  antitank  or  antipersonnel  land 
mine.  It  is  briefly  described  in  TM  9-1985-2  (1953), 

P  274. 

LT  (Low  Tension)  Electric  Detonator.  See  Gasless  Delay 
Detonator. 

Luchs  (Lynx).  See  under  Panzer. 

Lurgl  Spoltonloge  (l.urgi  Cracking  Plant)  operated  during 
3* V  11  at  die  Schlclmsch  Fubrik,  DA  -G  It  regenerated 
SO 2 (and  lJterSOj)  from  strong  s-lfuric  acid  contaminated 
with  organic  materials  and  suspended  solids. 

The  procedure  was  essentially  as  follows: 

Ditty  sulfuric  acid  was  volatilized  in  the  cracker  (in 
an  oxidizing  atmosphere)  by  means  of  two  burners 
utilizing  producer  gas  from  a  coke  fired  furnace.  By 
maintaining  tile  temperature  above  800°C,  the  acid  was 
dissociated  into  SO.,  and  11,0  and  then  the  bulk  of  the 
SO.was  dissociated  into  SO,  and  O  .  At  the  some  time 
organic  compounds  burned  ^to  COf  and  l!_0  and  the 
sulfur  to  SO,.  The  gases  leaving  the  cracker  were 
rapidly  chilleif  in  a  system  containing  dust  separators, 
an  air  cooler  and  two  water  circulated  gas  cooling  towers- 
The  resulting  SO.  »as  used  ior  the  manufactur,  of 
oleum.  7 

Reference:  F.llcppenstall  ct  nl,  BIOS  Final  Report  1634 
(1946),  pp  9-1  3. 

Luvlear..  Trade  name  of  Polyvinylcorbazote.  According  to 
CIOS  Kept  21-3  (1945),  p  5  this  plastic  wasunsatisfactory 
for  injection  molding  since  it  had  a  melting  point  of  over 
200°<;.  . 


Made-up-Charge.  According  to  the  description  given 
in  PH  Rrpt  925  (1945),  p  18,  the  Germans  designed 
the  following  system  of  propellent  loading  intendtd  to 
replace  the  bag  loading  in  large  caliber  guns: 

A  large  cylindrical  casing,  18"  diameter  and 
6  ft  long,  made  of  sheet  smokeless  propellant  3/16" 
thick,  was  closed  at  each  end  with  a  disc  of  the 
same  material,  liach  disc  had  a  hole,  3'  diameter, 
through  which  was  inserted  a  long  pipe  which  was 
made  of  smokeless  propellant,  and  perforated  with 
numerous  holes  !j"  diameter.  The  space  between  this 
inner  tube  and  the  walls  of  the  cylinder  was  filled 
with  grains  of  a  propellant  of  desired  shape,  size 
and  calorific  value.  The  inner  perforated  tube  served 
to  convey  the  flash  from  the  igniter  charge  to  the 
propellent  chary.e. 

It  was  claimed  that  the  propellent  charge  ot  the 
so-called  "Sevastopol  Gun"  was  made  on  the  above 
principle. 

"Madrid*  Infrared  Homing  Devtce.  See  under  Guidance 
Systems  lor  Missiles. 

Mognttlum  Oxide  (MgO),  described  in  the  general 
section, was  included  as  a  component  of  many  German 
solventlcss  extruded  propellants.  It  was  claimed 
that  MgO  greatly  facilitated  the  extrusion  process. 
The  composition  of  some  propellants  contg  0.05  to 
0.25fi  Mg  is  given  in  PB  Rept  925  (1945),  p  85-91. 
(See  also  under  Propellants). 

Magnetic-Ballistic  Guldcnce  System  for  Missiles.  See 

under  Guidance  Systems  for  Missiles. 

Mognuskroft  (Magnus  Effect). See  general  section  and 
also  books  on  Ballistics. 

Mannol- Trade  name  fo-  Ethylacetanilide  described  in 
the  general  section.  Its  20%  alcoholic  soln  is  a  good 
gclatinizer  at  55  or  higher  temperatures  for  collodion 
cotton. 

Reference:  Kast-Metz,  Chemisette  Untersucluing  (1944). 
p  160. 


Lynx.  See  Luchs,  under  Panzer. 

M/71  Normal-P  ulver.  Black  powder  used  by  German 
Infantry  previous  to  the  invention  ol  smokeless  pro¬ 
pellant  ;  Daniel  (1902),  p  414  ]  . 

M  88/91,  M  9 1/94  *P' 'ver).Smokeless  propellants  man¬ 
ufactured  at  the  end  of  the  last  century  by  the  Ve- 
rcinigte  Koln-Rottweilet  Pulverfabrikcn  at  Rottweil, 
Wiirtetnberg  [See  Daniel,  DictionDaire(1902),  p  414). 

Machine  Gun  (Mnschinengewehr).  See  under  Weapons. 

Machine  Gun,  MG  42  (Maschinengewehr  42)  is  a7.92mm 
weapon  developed  in  1942  and  which  served  during 
WW  II  as  the  basic  weapon  of  the  infantry  squad. 
All  its  parts  were  manufactured  by  stumping.  It  could 


Monoverpulver  (Maneuver  or  Blank  Fire  Propellant). 
The  following  compositions  are  given  in  Brunswig,  Das 
rauchlose  Pulver,  (1926),  p  136:  a)  guncotton  97, 
diphenylamine  1.0,  moisture  1.0  and  gclatinizer  i.0%; 
b)  guncotton  67,  NC  32,  moisture  0.5  and  gelntinizer 
0.5%. 

MAN-Solx  (Man-Salt). Described  as  Methylamine  Nitrate 
in  the  general  section.  The  German  technical  salt 
had  amp  ca  103°,  while  the  purified  material  was 
109-110°. 

One  of  the  German  methods  for  preparation  of  MAN-Salz 
was  as  follows: 

Methylamine  (97-98.5%  purity)  a..d  weak  technical 
nitric  acid  (45  to  66%)  were  mixed  c»n.  innnnsly 
at  the  rates  of  1240  and  5600  parts  by  weight  per 
hour  respectively.  The  temperature  was  held  at 


tier  1 

about  70  so  that  the  heui  of  neutralization  could 
he  utilized  at  the  sumt  time  for  the  vacuum  con* 
contention  of  the  salt  in  ordei  to  avoid  using  too 
.much  steam.  The  resulting  solution  ol  methyUmine 
nitrate  in  acidic  water  was  concentrated  at  about 
V)  to  about  85%  strength.  The  concentrated 
aqueous  liquor,  hud  u  pll  of  (i.5  to  7  was 

cooled  to  20  with  water  while  being  stirred, 
and  the  first  crop  of  crystals  collected  (about 
•f!i";  of  ibe  total  salt).  Then  the  solution  was 
cooled  to  -10  to  recover  another  40 %  of  the 
product.  A  Centrifuge  wus  used  to  remove  the 
crystals.  The  mother  liquor  (about  an  87*1  solution 
o*  MAN-Snlz)  was  used  to  wash  both  batches  of 
crystals  in  the  centrifuge;  a  total  of  about  10% 
b>  weight  of  the  centrifuge  churge  was  used  for 
a  washing.  Three  washings  were  made.  About 
2/1  of  the  final  mother  liquor  wus  returned  to  the 
evaporation  cycle,  the  other  1/3  to  the  salt 
regeneration  and  purification,  Final  drying  was 
done  in  stoves  or  by  blowing  hot  gas  through  the 
molten  salt;  pH  control  was  necessary  for  econom¬ 
ical  recovery  (Ref  1,  p  22). 

According  to  German  sources,  the  heat  of  explosion 
of  MAN-Salz  is  1700  kcal/kg  vs  1000  for  TNT,  the 
volume  of  gases  produced  at  NTP(0  and  760  mm  Hg) 
8)4  1/lcg  vs  780  for  TNT  and  the  velocity  of  detonation 
6600  m/sec  vs  6200  for  TNT,  at  a  density  not  indicated 
The  salt  is  prarrically  insensitive  to  shock  and  stable 
even  when  heid  at  temperatures  ranging  up  to  150  • 

In  order  to  insure  the  maximum  detonation  rate  of 
MAN-Salz,  it  is  advisable  to  mix  it  with  a  small 
amount  (as  low  as  y%)  of  RDX  (or  PETN).  MAN-Salz 
is  hygroscopic,  but  the  hygroscopicity  is  reduced 
on  the  addition  of  Na  nitrate  or  other  substances. 

A  mixture  of  MAN-Salz  with  Am  nitrate  and  15%  RDX 
has  a  heut  of  explosion  of  1120-1260  kcal/kg, volume 
of  gases  740  1/kg  and  velocity  of  detonation 6700  m/sec 
It  is  insensitive  to  shock  and  can  be  cast-loaded 

(Ref  3). 

Uses:  Due  to  the  high  m  p  of  MAN-Salz,  it  was  con¬ 
sidered  unsafe  to  cast-load  it  inco  shells  or  bombs. 
This  difficulty  was  overcome  by  incorporating  some 
Am  nitrate,  as  for  Instance:  MAN-Salz  25  to  30, 
Tri-Salz  1  to  3  and  Am  nitrate  67  to  74%.  This  mixture 
called  Formit  softened  and  exuded  at  60-70  and 
was  considered  not  very  suitable  for  use  in  shells. 
However,  suitable  m  ps  were  obtained  when  ammonium 
nitrate  was  -eplaced  by  Na  nitrate,  as  in  the  following 
mixture:  MAN-Salz  58  parts,  Na  nitrate  42  and  RDX  15. 
(Ref  3).  This  explosive  composition  was  practically 
oxygen  balanced  and  proved  to  be  suitable  for  use  in 
shells  and  bombs.  It  Proved  also  safe  against  shock 
or  bullet  impact,  but  it  detonated  when  hit  by  a  bomb 
or  shell.  A  similar  mixture  was  known  at  C6  (see  Ref 
2). 

In  order  to  eliminate  the  danger  of  detonation  of 
projectiles  'filled  with  MAN-Salz)  in  the  course  of 
shipping  them  to  the  front,  it  was  proposed  to  in¬ 
corporate  10-15%  of  water  in  the  MAN-Salz.  This 
amount  of  water  was  sufficient  to  render  the  MAN-Saiz 
insensitive  to  shock  or  to  sympathetic  detonation. 
In  order  to  make  these  mixtures  sensitive  to  initiation, 
it  was  only  necessary  to  add  to  the  contents  of  pro¬ 
jectiles  (before  use)  some  highly  concentrated  nitric  acid 


and  about  15%  of  a  highly  dispersed  inorganic 
agent,  such  as  silica  or  alumina.  In  order  to  prevent 
corrosion  from  the  nitric  acid  the  inside  of  the  pro¬ 
jectile  was  coated  with  acid-proof  paint,  such  as  a  hydro¬ 
carbon-type  high  polymer. 

MAN-Salz  wus  also  used  in  mining  explosives,  where 
it  was  usually  mixed  with  Na  nitrate  <th—  <-utcctie  melts 
below  50°)  and  a  small  amount  of  hydrated  starch  or  o<i:er 
gel  (to  render  the  mixture  plastic).  Small  quantities  of 
RDX  or  PUTN  could  be  incorporated  when  it  waa  desired 
to  increase  the  velocity  of  detonation  of  the  explosive. 
References: 

1)  O.Stickland  et  a),  General  Summary  of  Explosive  Plants, 

P!)  Rept  925  (1945),  P  22 

2)  G.Romer,  Report  on  Explosives,  PBL  Rept  85,160 
11946),  p  25 

3)  II  .Walter  et  nl,  German  Development  in  High  Explosives, 

Pi)  Rept  78,271  (1947),  pp  4-7. 

MAN-Salz  P erchlorat  (Man-Salt  Perchlorate,  Methylammonium 
Perchlorate)  was  prepd  by  Walter  et  al  by  neutralizing 
monomethylaminc  with  perchloric  acid.  As  this  explosive 
had  a  high  m  p  and  was  highly  sensitive  to  shock,  it  was 
necessary  to  use  it  in  mixtures  with  substances  which 
would  lower  its  sensitivity  as  well  as  its  m  p.  The  low 
m  p  was  desirable  in  order  to  be  able  to  cast-load  the 
explosive.  Such  mixtures  could  be  obtained  by  boiling 
under  reflux,  a  solution  of  Am  perchlorate  in  commercial 
aqueous  formaldehyde.  After  distilling  off  the  water  and 
other  volatiles,  a  solid  explosive,  m  p  90-100  ,  was 
obtained.  It  was  compatible  with  RDX.  As  it  was  inferior 
to  MAN-Salz,  no  further  investigation,  was  made  [Walter, 
PB  Rept  78,  27»  (1947),  p  7  ] . 

Montelpotrone  (Sheathed  Cartridge).  A  short  description 
of  sheathed  explosives  is  given  in  the  general  section. 
During  WW  11,  the  Germans  used  "active  sheaths”  (q  v  ) 
for  housing  explosives  such  as  Wetter-Wasagic  A. 

(See  also  References  undet  Active  Sheath). 

Marobu.  One  of  the  proximity  fuzes  developed  during  WW  11 
in  Germany.  The  device  is  mentioned  on  p  229  of  TM  9*1985-2 
(1953). 

Marder  (Marten)  (Called  by  the  French  "torpille  humaine”) 
A  device  developed  in  1944  consisting  of  a  torpedo  with 
a  warhead  and  another  on  top  of  it  containing  no  explosive, 
but  a  small  cabin  to  house  one  man.  The  two  torpedos 
were  attached  to  each  other  in  such  a  manner  that  it  was 
easy  to  disconnect  them  when  necessary.  The  ensemble 
was  launched  from  a  ship  or  nhore  against  a  target  and  when 
it  approached  to  within  100  or  200  m  the  operator  took 
good  aim  and  detached  the  lower  torpedo  contg  the  warhead. 
This  left  the  upper  torpedo  (contg  the  cabin)  afloat  by 
itself.  After  this,  the  operator  had  to  swim  cowards  his 
ship  or  shore  on  the  upper  torpedo. 

[  A.Ducrocq,  Los  Armes  Secr&tea  Allemandes,  Berger- 
Levrault,  Paris  (1947),  pp  33*34  ]. 


Mordar  II.  A  self-propelled  mount  (alno  called  tank  destroyer) 
consisting  of  the  75  mm  A/T  Gun  or  of  the  150  mm  Heavy 
Infantry  Gun  on  PzKpfw  II  tank  (See  also  under  Panzer). 

Mordar  38.  A  self-propelled  gun  mount  utilizing  one  of  the 
varieties  of  Czech  tank  T-38  (See  under  Panzer). 
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Morlnc  Explosives  of  WW  I  ond  WW  II.  Under  this  title 
A.Stcttktelier,  in  I’roi.ir  (Switzerland)  9,  31-15  ( 19-11). 
dtscrilx'S  the  explosives  used  by  the  Germans  for  filling 
torpedoes,  sea  mines,  depth  charges  etc: 

al  Kxplosive  of  UU  1:  TNT  (>0,  ItNDIMiA  (hexunirro- 
diplienylamine)  It)''; 

h)  l-.x  plosive  ol  SU  il:  TNI  <.1.8,  lINDI'hA  21  and  Al 
p.ov.l.-t  |  5.)  . 

Hie  second  mixture  was  much  n  ote  effective  tliun  the  first  one. 

Morine-  Geschiits  Pulve:.  Mack  powder  used  ns  a  burster 
in  photoflash  bombs.  *--li  as  Itl.C  50/  A  bomb.  The  compo¬ 
sition  of  tiie  powder  was:  K  nitrate  75,  sulfur  9  and  beech 
charcoal  !(.'■.  The  graatlation  was  0.68  to  1.3  mm  and  the 
moisture  content  1.1*1. 

References  TM  '>-1085-2(1953),  p  82. 

Mark  50  Koskode  (Cascade  blare  Homb).  See  under  Pyro¬ 
technic  Anti-Pathfinder  Devices. 

Morker  (An /tiger).  A  pyrotechnic  device  used  to  mark  a 
position.  Most  of  the  Cierman  markers  consisted  ol  cylindrical 
cardboard  containers  filled  with  a  colored  flare  composition 
which  was  ignited  by  an  impact  type  fuze.  Some  markets 
merely  contained  a  briy.htly  colored  powder,  which  was 
dropped  into  the  sea  from  low  altitudes  to  mark  positions. 
Others  were  modified  parachute  flutes  of  various  colots. 

The  following  devices,  desetibed  in  TM  9-1985-2  (1953), 
couUbhc  classified  as  markets:  ....  „  , 

1)  NC  50  WC  NC  D/SI'.I'.,  Mnoke  Marker  Bomb  resembled 
an  ordinary  UK  bomb.  It  consisted  of  an  aluminum 
outer  easing  (empty  except  for  metal  ribs  and  braces), 
tail  cone,  nose  and  central  cylinder  which  protruded 
from  the  nose  ond  extended  aft  to  the  forward  port  ol 
the  tail  white  it  was  terminated  ly  a  fuze  housing 
crimped  to  it.  tt  aterproofing  at  the  tail  was  provided  by 
a  rubber  seal.  The  central  cylinder  contained  the  smoke 
producing  agent.  Four  fins  and  a  plate  (called  drogue) 
were  attarhed  to  the  tail  end.  Impact  o(  the  bomb  on 
water  caused  the  drogue,  together. with  the  fuze  release 
rod,  to  be  wrenched  off.  This  action  fired  the  fuze  and 
ignited  the  smoke  mixture.  At  this  time  the  bomb  would 
be  floating  on  the  surface.  Kventually  the  heat  ftom 
the  burning  smoke  composition  destroyed  the  rubber 
seal  and  the  smoke  was  vented  to  the  oiitsi ie,  thus 
indicating  the  position  of  the  market  (pp  58-9)  , 

2)  Mark  S  Flare,  Types  1  and  2,  Floating  devices 
which  could  serve  as  markers  or  for  signalling  purposes 
(See  under  Flare  and  in  TM  9-1935-2,  PP  77-8) 

3)  Target  Indicator  (Red)  consisted  of  an  aluminum 
cylindrical  casing  housing  a  flare  composition  enclosed 
in  a  cardboard  cylinder.  The  suspension  plate  at  the 
tail  held  an  eye  to  take  the  parachute  shackle,  and  a 
pull  igniter  which  was  connected  by  a  <1*.  inch  length 
of  safety  fuse  to  a  small  bag  conrg  black  powder. 
This  served  both  to  set  off  the  igniter  pellet  in  the 
top  of  the  candle  and  to  eject  the  latter  from  the  casing 
when  it  fell  freely  to  earth  and  acted  as  a  ground 
marker.  The  pull  igniter  was  attached  to  the  loop  of 
the  shroud  lines  by  a  cord  and  the  opening  of  the 
parachute  gave  the  necessary  pull  for  operating  the 
igniter.  There  were  (for  some  unknown  Purpose)  two 
small  fins  at  the  nose  end  of  the  container  (pp  M-5) 

4)  Sea  Marker  Homb  consisted  of  sheet  steel,  bomb-shaped 
container,  supported  internally  by  a  series  of  annular 
strengthening  bulkheads.  The  tail  end  of  the  bomb 
was  provided  with  four  stabilizing  tins  anc.  an  extension 
housing  e  lamp  unit  covered  with  alucite  dome.  A  battery 
of  six  dry  cells  was  housed  in  the  center  of  the  bomb. 
At  the  moment  of  the  release  of  the  bomb  ftom  the 
aircraft,  the  inertia  bolt  was  positioned  between  the 
plates  of  the  spring  switch  in  such  a  manner  that  one 
side  of  the  circuit  between  the  lamp  and  the  batteries 
was  broken.  On  impact.  of  the  bomb,  the  *»«““  b°‘‘ 
was  forced  out  of  position  and  the  circuit  between  the 
tamp  and  battery  was  completed.  As  the  batteries 
filled  only  a  portion  of  the  bomb  body  and  as  all 
joints  were  made  tight  by  rubber  washers,  the  market 
floated  on  the  surface  of  water.  It  is  assumed  that  the 
marker  provided  a  recognition  or  bearing  point  for 


aircraft  (pp  h5*(>) 

5)  Sea  Marker  LUX  11/  50  SC  was  constructed  of  sheet 
steel  in  two  parts  (nose  and  tail)  loosely  joined 
together  about  l/3the  distance  (ram  the  nose.  Its  external 
view  «».)  n  brief  description  ore  given  on  p  87  of  TM 
•>-1985-2  U953)„ 

it)  Mark  3  brim  (Sing!;;  Unit  lireund  Marker,  Green) 
consisted  of  a  sheet  steel  cylinder  enclosing  a  card¬ 
board  container  with  the  pyrotechnic  composition,  a 
fuze  with  gaine  (tilled  with  black  powder),  an  arming 
Spindle  and  an  arming  vane,  which  was  loosely  fitted 
within  the  housing.  On  release  of  the  marker  from  the 
aircraft,  the  current  of  air  rushed  through  the  vent 
holes  in  the  arming  vane,  thus  ejecting  it  from  the 
housing,  liy  reason  of  its  shape,  the  arming  vane 
rotated  as  the  missile  was  falling.  This  rotation  un¬ 
screwed  the  arming  spindle  of  the  fuze  thus  permitting 
its  clockwork  mechanism  to  function.  At  the  expiration 
of  predetermined  delay,  the  black  powder  in  the  gaine 
became  ignited.  The  resulting  flash  ignited  the  pyro¬ 
technic  composition  and  at  the  same  time  a  slight  ex¬ 
plosion  took  place  which  ejected  tire  cover  cap,  fuze  and 
arming  vane  housing.  The  pyrotechnic  filling  burned  tor 
about  3', l  minutes 

7)  Lux  N  Flume  Float.  A  bomb-like  device  constructed 
of  sheet  steel  and  provided  with  four  fins.  When  released 
over  water  the  device  went  under  the  surface  thus 
allowing  »he  water  to  enter  the  ports  and  to  pass  down 
the  inlet  tube  into  the  calcium  phosphide  chamber. 
The  resulting  reaction  produced  phosphine  gas  which 
passed  up  the  outlet  tube  through  the  nonreturn  valve 
to  the  burner  where  it  ignited  spontaneously  to  form 
a  pilot  jet.  At  the  same  time,  water  entered  through 
the  channels  in  the  nose  and  passed  through  a  per¬ 
forated  tube  into  the  calcium  carbide  compartment. 
The  acetylene  evolved  passed  through  the  perforated 
diaphragm  into  one  compression  chamber  and  thence 
to  the  burner  where  it  was  ignited  by  the  pilot  jet 

8)PLux  S  Flame  Float  (Types  I,  2  and  3)  was  cylindrical 
in  shape  and  contained,  as  in  the  previous  device,  Ca 
phosphide  and  Ca  carbide  (pp  92-3). 

Marspille  or  Mars  Priming  Drops.  Low  tension  fuselreads 
intended  for  ordinury  instantaneous  detonotots.  They  were 
manufactured  by  dipping  -he  tip  of  the  electric  bridge  wire 
into  the  following  liquids: 

a)  1st  dip  composition  consisted  of  100  g  of  dry  Pb 
picrate  suspended  in  50  ml  of  a  2*1  solution  of  NC  in 
amyl  or  butyl  acetate.  After  the  drop  on  the  tip  became 
dry  it  was  dipped  into 

b)  2nd  dip  composition  consisting  of  Pb  picrate  40  g, 

K  perchlorate  35  g  and  alderwood  charcoal  25  g.  sus¬ 
pended  in  50  ml  of  a  2*i  solution  of  NC  in  amyl  or  butyl 
acetate 

c)  3rd  dip  composition  contained  K  perchlorate  85.7 
and  alderwood  charcoal  14.3  B>  suspended  in  about 
50  ml  of  a  3%  solution  of  NC  in  amyl  c.  butyl  acetate 

d)  4th  dip  composition  was  a  lacquer  consisting  of  a  1 5% 
solution  of  NC  in  75/25  butyl  acetate  ethanol  to  which 
was  added  (20%  of  the  dry  weight  of  NC)  Sipolin  AOM 
(which  is  the  methylcyclohexyl  ester  of  adipic  acid) 
and  17  g  of  Sudan  Drown  for  each  10  1  of  liquid. 

Notes:  A)  For  materisl  to  be  used  in  tropical  countries, 
the  4th  dip  contained  Al  powder  (200  g  per  liter  of 
lacquer),  which  was  supposed  to  protect  the  fuse- 
head  against  static  electticity 

B)  Marspille  possessed  the  property  of  not  igniting 
firedamp,  which  wus  a  great  advantage. 

C)  The  soldering  of  the  bridge  wire  to  lead-in 
wires,  the  preparation  of  dry  ingredients  for  fuse- 
head  dips,  the  preparation  of  NC  varnishes  and  the 
process  of  dipping  the  fuseheads  are  described 
under  Fuaehead  Manufacture. 
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Reference'! : 

1)  BIOS  Final  Kept  No  833,  Item  2(19.161,1'  A  3/ 36 
2>  I’ll  Kept  No  *>s,6l 1  (1.917),  Section  1). 

Maschineogewehr  (Machine  Gun)  See  under  Weapons . 

“Mou»"  I  Vov.se  ,  A  heavy  tank  desi ened  l>y  Porsche  (See 
Fxperimenial  Tanks,  under  Panzer) 

Meyonit  (Megan:"-’)  .  One  ol  the  UVi  1  straight  dynamites: 

NO  60.0,  niliated  wood  pulp  10.0,  nitrated  ivory  nut  meal 
(coroz.o)  10,0  and  Na  nitrate  20  .0”.' '  P.Naoum, Nitroglycerin, 
Baltimore  (1928),  p  284  . 

Mehlpulver  (Meal  Powder).  A  finely  pulverized  black  powder 
used  in  pyrot-.  hnic  compositions.  Its  preparation  is  de¬ 
clined  by  ,\.Stcttlc.cher,Scl>iess.  and  Sprengstuffc,  Leipzig 
(1933),  p  103  (See  also  Meal  Powder  in  the  general  section). 

Melon.  A  jelly  originally  prepared  liy  Sprengstuffc  A  -G 
(.atbonit,  Schlebusch,  by  boiling  glycerin  with  an  aqueous 
solution  of  glue.  It  was  incorporated  in  some  dynamites 
in  order  to  increase  their  plasticity.  Some  glycerin-glue 
mixtures  contained  dextrin  (See  also  (jelutine-(.nrbonit  and 
Safety  Jelly  ltvnamite). 

Kelerence:  P.Naoum,  Nitroglycerin,  Baltimore  (1928),  p  406. 

Meldebuchte  (Message  Container  or  Message  Tube).  A 
device  for  dropping  messages.  Two  types  of  containers 
used  for  this  purpose  are  described  in  TM  9*1985*2  (1953), 
IP  120-1: 

a)  Sea  Message  Tube  consisted  of  an  aluminum  cylinder 
in  which  the  upper  compartment  contained  u  smoke 
composition,  whereas  the  lower  (airtight)  compartment 
carried  a  message.  On  dtopping  the  missile  from  a 
plane,  the  friction  igniter  was  pulled  and  the  resulting 
flash  ignited  the  delay  fuse,  which  in  turn  ignited  the 
bottom  part  of  the  smoke  composition.  Uhen  persons  for 
whom  the  messuge  was  intended,  saw  the  smoke,  they 
approached  the  missile  and  removed  the  message  con¬ 
tainer  by  opening  the  cap  (ut  the  reur  of  the  tube)  and 
pulling  the  chain  (p  120) 

ii)  Land  Message  Tube  was  also  cylindrical  in  shape 
und  consisted  of  two  compartments.  The  smoke  compo¬ 
sition  in  the  upper  compartment  was  ignited  by  means 
of  four  strands  of  quickmatch  which  extended  down  the 
side  of  the  smoke  container  and  met  several  pieces  of 
quickmatch  below  the  smoke  container.  The  strands 
were  ignited  when  the  friction  igniter  was  pulled  on 
dropping  the  missile  from  a  plane.  The  mes'-tse  was 
withdrawn  by  unlocking  the  nut  and  removing  over. 

(P  121). 

Mercuric  Fulminate  .  See  Knallquecltsilbcr. 

Message  Pistol  Grenade  (Nachrichten  Pistolengranate). 

See  under  Pistol  Grenades. 


Messoge  Tube.  See 


Meldebiichse . 


Messei  (Measuring  Kgg).  A  device  designed  at  the  Krupp 
plant  for  measuring  the  pressure  developed  in  guns.  The 
extent  to  which  a  copper  cylinder  was  compressed  by  the 
gases  of  combustion  cf  a  propellant  served  as  a  measure 
of  the  maximum  pressure  developed  in  chamber.  For  more 
information  on  this  subject,  see  It.Brunswig,  Das  rouchlose 
Pulver,  Berlin  (1926),  p  412. 

Metacalludoi  •  Trade  name  for  m-Teluanosulfomlda# 
II  C.C  II  .SO  NH 2;  white  crystals,  mp  107°.  Its  solution 
in^some  organtc  media  was  claimed  to  be  a  good  gelatinizer 
for  NC. 

Reference:  Kast-Metz,  C.hemische  Untersuchung,  Braun¬ 
schweig  (1944),  p  162. 


Msfhytom'na.  Its  preparation  and  properties  arc  given  in 
the  general  section.  According  to  Ur  H.  Walter,  methyl- 
amine  was  never  used  in  Germany  per  se  but  in  the  form 
of  its  nitrate,  called  Man-salz  (qv). 

Mathylomlna  Nitrate  See  Man-Salz. 

°2N-  .,<.'11  ONO 

Mathylnltroprnponedlol  Dlnltrole,  , 

II, C'  V*CII, ONO, 

1  2  2 

described  in  the  general  section,  was  examined  in  Germany 
during  WW  II  as  a  possible  substitute  for  NG  in  propellants. 
It  was  found  to  be  fairly  stable  but  not  a  very  good  gclati- 
nizer  for  NC. 

Reference:  PB  Rept  925  (1945),  p  15. 
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Methy|«t°M.  A  mixture  nl  aluminum  dichloromethyl, 
AlClj-at,,  and  aluminum  c!iloro<lim<  ihyl,  AICl(CH-)a, 
proposed  as  a  substitute  for  phosphorus  in  incendiary 
compositions.  Tl.e  n.ixture  was  prepared  by  pissing  methyl 
chloride  vapor  through  copper-free  uluminum  turnings. 
Itcferenco:  K.F. Richardson  et  a|.  CIOS  25-18  (1945), 

PP  -1*'. 

Metrioltrinitrat  (Metfi'd  Trinitrate),  (Methyltrimetliylol- 


theyThcCo,uldTobtilmover‘i:n  reverse"^  "ry  e"*c,ir  ‘-c.u.e 
Allies •  artillery,  afmor'  «»ey  weri 

Reference:  Anon,  Field  Artillery  journal  34,  505  (1944). 
Mlnloture  Tornadoes.  See  Explosive  Powered  Vortices. 

Mining  Effect.  See  Harth-Displacciner.t  Test. 


inethanc  Trinitrate  or  Pr-ntaglyrcrin  Trinitrate),  |l  L.t. 
<OI  ONO  ),,  described  in  the  general  section,  was  de¬ 
veloped  in  It-.!/  before  'W  II  by  llomhrini  Parcdi-Dclfino 
and  adopted  later  by  the  Germans. 

The  following  method  of  prepaiaticn  was  used  at  the 
Krunmiel  Fnhrik  of  I)  A  -G  :  ; 

a)  50  kg  of  finely  pulverized  and  sieved  Mctriol  was 
slowly  feJ  with  stirring  by  means  of  a  worm  screw, 
into  u  stainless  steel  nitrator  containing  175  kg  of 
mixed^acid,  (65%  UNO  nnd  15*1  1150  )  maintained 
at  20  .  Formation  ol  lumps  had  to  he2  avoided  bccauae 
this  could  lead  to  overheating  and  decomposition  of 
mctriol  nnd  acid  1 

h)  After  20  minutes  of  nitrntion,  15  minutes  were  allowed 
lor  separation  of  the  oil  from  the  acid 

c)  The  separated  oil  vns  washed,  first  with  water, 
then  with  soda  ash  soln  and  finally  with  water.  The 
temperature  during  all  the  washings  was  maintained 
ut  4(1  because  at  a  low  temp  the  mixture  was  ton 
viscous.  The  soda  ash  wash  lasted  for  20  minutes. 
The  yield  was  200  parts  MtrT  per  100  p  of  Mtr 

d)  The  washed  oil  was  taken  to  a  storage  tank  from 
which  it  was  withdrawn  when  needed  for  the  preparation 
of  "Rohpulwrn.asse’  (Kawpaste)  (q  v  ). 

German  technical  Mtr  T  was  a  heavy  oil,  practically  insol 
in  water,  with  the  following  properties:  N=16.00%  to  16.32%, 
d  1.460  at  20  ,  stability  by  Abel  test  at  82°  20  mins, 
decomposition  temperature  ca  48?  ,  impact  sensitivity  with 
a  2  kg  hammer  4  cm,  calorific  value  1270  keal/kg  (water 
in  liquid  phase),  volatility  less  than  NG. 

It  was  used  in  some  smokeless  propellants  as  an  ex¬ 
plosive  plasticizer  for  NC  in  lieu  of  NG. 

Reference:  PH  Rept  925  (1915),  PP  15  &  61. 


Mining  Explosives.  Sec  Commercial  Explosives. 

Mlpotom  ond  Mlpolom  Seoting  Plugs.  Mipolams  ore  plastic 
compositions  developed  in  Germany  during  WW  II  arid  used 
in  the  prepn  of  seals  for  nome  delay  detonators.  Previous 
to  \IMi  !1  leaj  seals  were  used.  The  Mipolam  sealing  plugs 
were  made  in  three  types: 

a)  Long  greyish-green  plug  with  a  single  hole 
1>)  Short  greyish-green  plug  with  two  holes.  The  Mipolam 
was  composed  of  polyvinyl  chloride  50,  tricresyl  plios- 
■  pliute  30  and  talcum  20%  ' 

c)  Short  reddish  plug  with  two  holes.  The  Mipolam  waa 
composed  of  polyvinyl  chloride  51.  Special  Mixtte  31, 
and  talcum  18%. 

Note:  The  Special  Mixture  consisted  of  2  parts  tricresyl 
phosphate  2  pts  Palatinol  IIC  and  2  pts  Palatinol  K.  The 
composition  ol  Palatinol  l|C  was  not  given,  and  the  Palatinol 
K  was  butyleneglycolphthulate. 

Mipolam  was  also  used  for  covering  the  lead-in  wires 
of  electric  detonators.  The  thickness  of  coating  for  60  mm 
wires  was  only  0.25  mm  on  detonators  not  intended  for 
underwater  operations  and  0.35  hurt  on  those  intended  for 
such  operations.  . j  '"Jj!." 

References:  . 

1 )  IX  .Krannich,  Kunststoffe  im  technischen  Korrosio.isschurz, 

l.ehmann,  Berlin  (1943),  p  25  ,;!;j ! 

2)  BIOS  Rept  (Final),  No  833,  Item  No  2,  London 

(1946)  or  P»  Rept  No  63,877  (1946)  >i 

3)  PB  Rept  No  95,613  (1947),  Sections  II,  j  and  J. 

Note:  According  to  M.F.Fogler  et  al,  CIOS  Rept  2 1-3  (1945), 
p  5  diere  were  three  types  of  Mipolam:  a)  Plasticized  poly¬ 
vinyl  chloriJe  b)  Copolymers  of  polyvinyl  chloride  and 
acrylic  esters  a.i-  c)  Polyvinyl  chloride  and  mal»ic  eaters. 


1  .  "  •  .  ■■■  '  .  '«  ■' 

Mledxlonklt  (Miedziunkite).  A  type  of  chlorate  explosives 
manufactured  in  Germany  and  Poland  before  MX  H:  a)  K  or 
Na  chlorate  88-91  and  liquid,  hydrocarbons  (with  flash 
point  not  below  30°C)  12-9%  (Ref  I);  b)  K  chlorate  90  and 
petroleum  10%.  The  first  mixture  belonged  to  the  group  of 
Cliloratitrs  3. 

References: 

1)  P.Naoum,  Shicss-  nnd  Sprengstoffe  (1927),  p  131 

2)  A.Stettbacher,  Spreng-  und  Schiescoffe  (1948),  p  91. 

Mikroveriogarung  balm  Sprangan  (Microdelay  in  Blasting) 
is  described  by  Z.Peithner,  Explosivstoffe  1954,  Heft  5/6, 
pp  68-70. 

Mina,  Land.  Sec  Landminen. 

Mlnanhund  (Mine  Dog),  called  by4' the  Allies  "Doodlebug* 
or  "Goliath",  waa  a  miniature  two-track  tank  operated  by 
remote  control  through  a  550  yd  3  strand  cable  which  un¬ 
wound  from  a  drum  on  the  tankette.  Separate  electric  morora, 
each  powered  by  its  own  atocage  battery,  drove  the  two 
tracks  of  the  tank  at  a  speed  up  to  4  mph.  Steering  waa 
done  by  braking  th-  tracks.  The  tank  contained  about 
250  kg  HE  demolition  charge  which  the  remote-control 
operator  was  supposed  to  touch  off  after  stopping  the 
vehicle  at  its  target. 


MIschmetoll  (Mixed  Mernt)  waa  an  alloy  of  rare  earths  of 
th>’  following  approx  compn:  Co  49.0,  La  25.6,  Nd  16.0, 
Pr  4.6,  Sm  2.0,  Tl>  1.0,  Y  1.0.  and  Fe  0.8%.  Jr  was  used 
as  a  component  of  delay  elements  for  electric  blasting  capr. 
Other  ingredients  of  delay  elements  included:  Mg,  Al,  Ni 
nnd  Zn  homogeneously  mixed  with  a  fuel  such  as  Si  and 
an  oxidizing  agent  such  as  Pb  O  . 

Reference: 

H.M.Kerr,  C.R.IIall,  II S  P  2,560,452  (1951),  CA  46, 
1259  (1952). 

Miachaotx  (Mixed  Charge).  Designation  for  a  mixture  of 
lead  azide  and  lead  atyphnate  for  use  in  detonators.  (See 
also  Sprengkapsel  A  und  Sprengkapsel  B). 

Reference: 

». Schneider.  Sprengtechnik,  1952,  No  10/11,  p  186. 

Mittal  AEP  (Agent  AEP). Trade  name  lot  Ethyl  Cstor  of 

p-T oluonoaulf anl e  Acid,  It  C  C  H  .SO  OC  H  ;  wnite 

,  ..  .  o  .  .?  *4  2  2  8 

crystals  m  p  31-32  .  Its  solution  in  organic  media  was 
claimed  to  be  a  good  ge'acinizcr  for  NC. 

Reference:'  .  'i'ri ,!,!( . 

Knst-Metz,  Chemische  Untersuchung,  Braunschweig  (1944), 

p  161. 


(.  r  !  M 

Mi»tcJ  KP  KIM.  Tr.ulr  name  lor  Cresyt  Ester  of 

p- Tolu  one  sulfonic  Acid,  1 1  <  .(  II  .SO  (>C  II  C  ill  I»rt»wh  oil 
\  4  2  fi  4  3 

*1  ,ii  |  S  ..  1 1 s  m*Im  in  *r/Miiii‘  iiirdi.i  was  claimed  to 

hr  a  t.el.ninizi  r  tor  \i  ., 

Ki  lrfr,u  <  ;•  K»ist*Mrl/,,  (  Uemisclte  { ’liters ucliun^*,  ( 161. 

K'.ollit  (lerm.Mi  trade  name  lor  (  entra)it  I. 

Mol  lit  II  .  (leniian  trad<  name  lor  (.entraltt  II. 

Monochlt  (Mt>n.*c'.ilte).  Ai  cording  to  Marshall  (Kef  1)  tnomt- 
eliites  were  Ta\ier  type*  explosives.  Acconlin^  to  iiolver 
<K«T  J)  these  explosive's were  invented  l»y  Kast  in  Ciermany. 

I  »Me  Jo  fives'  the  composition  ot  some  ntnnachites. 
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Designation  | 

Monachit  I 
Monde  till  U  l> ; 
Monachit  II  d 


Abbreviation-  I  NX  f  rinitroiyiene 

According  6.  Stettbacber  (Kef  3),  Monacliit  was  an 
explosive  suitable  lor  loading  projectiles  ami  it  was  ptc- 
pnrvvl  by  mixing  ammonium  nitrate  with  the  solid  and 
liquid  products  of  nitration  "<  solvent  naptha. 

(*u-c  also  Filler  No  ST,  under  Fillets). 

Kcli-renus 

1)  Marshall  v  T(l9l7),  j»  392 

2)  Culver  (1918),  pp  258  -fc  (f>Vi 

3)  StcttUtcher,  Sehiess-  und  Spr'.T.gsiottc(l933),  p  276  . 
Monobel  See  general  section. 

Mortor  (Morscr).  See  under  U  capons. 

Mortar  Bomb.  See  under  Itombc. 

Mortar  Shell.  See  under  liranate  and  under  Spigot  Mf.r* .. 
Projectile.  ..  >'  '.)/ ■■ 

MP-14  (Solid  Catalyst)  used  for  decomposing  the  T-Stofi 
(hydrogen  peroxide)  of  liquid  rocket  propellants.  ; 

Broken  porcelain  pieces,  previously  soaked  in  « 
aoln  of  /-Staff  (<|  v  )  and  dried  at  110  for  24  hours,  were 
cooked  for  if)  minutes  in  a  50%  soln  of  2  parts  l*o 
man ganate  and  1  part  K  chromate  and  then  redtied  at  110 
for  J  i  Jiiiirs*  . 

\t  pen  cencr.itinn  sic  am  from  T*Stoff,  copper  coils  ve/e 

mixed  with  MP-li  in  order  to  accelerate  initial  decomposition. 

I  lie  ratio  of  catalyst  to  copper  was  about  2  to  1. 

Keferenee:  CIOS  Kept  AO-1 1^  (194)),  p  11. 

M-Stoff  (.ommercial  methyl  alcohol,  sp  gr  0.7%,  used  as 
a  component  of  some  liquid  rocket  fuels,  such  as  OStolf 
(t.llrS  Ml- 1 1  A,  p  10). 

"Multipede".  Same  as  lloclidruck  Pumpe  (High-Pfcsute 
Pump  I. 

Munition  .  See  Ammunition. 

Mustard  Pot  Mine.  See  under  Lundmincn. 

Muzzle  Charging  Device,  used  for  finer  adjustment  ot  the 
range  of  some  electrical  time  fuzes ,  consisted  of  a  cylinder 
which  fitted  around  the  barrel  of  a  gun  just  behind  the 
muzzle  and  was  connected  by  means  of  an  electrical  cable 
to  a  battery  and  a  voltage-control  mechanism  located  at 
the  breech  end  o(  the  gun.  A  charging  ring,  located  in  front 
of  the  muz  was  held  by  means  of  three  arms  placed 
120°  apart.  These  arms  also  served  (or  conducting  the 
electric  current  from  the  cylinder  to  the  ring.  Yhen  •  pro¬ 
jectile  equipped  with  an  electrical  time  fuze,  such  as  the 
Type  S/30  (Hl/tZ  S/10),  reached  the  muzzle,  the  "feeler 
Wire”  (located  cn  the  outside  of  the  fuze  and  connected  to 


its  storage  condenser)  touched  the  charging  ring  for  a  short 
lime.  This  resulted  in  the  condenser  of  the  fuze  receiving 
an  electrical  charge  called  "vernier"  charge  which  could 
range  from  -90_  to  +120  volts,  depending  on  the  voltage- 
control  mechanism  referred  to  above.  The  “vernier*  charge 
was  a  supplementary  charge  to  the  initial  charge  of  about 
500  volts  received  by  each  electrical  fuze  prior  to  firing. 

II  no  vernier  charge  was  applied,  the  time  of  burst  was 
16.0  seconds,  init  with  the  vernier  charge  the  time  could 
he  adjusted  between  3  to  10  seconds,  depending  on  the 
voltage  applied  at  the  charging  ring. 

References: 

1)  Anon,  Dept  of  the  Army  Tech  Manual,  TM  9-1985-3 

(1951).  PP  605-7  .  :■  ■  .  ;;  ,  |,  . 

2)  II, Bullock,  Picatinny  Arsenal;  private  communication. 

Muzzle  Flash  Reduction  In  Propellants .  See  l-'lasl.  Re* 
d  iction  in  Propellants.  ■  !  1 

'  ■  '  •'  j,  ,  ,-i  . 

Myrol  (MvroD.A  liquiJ  explosive  consisting  of  a  solution 
of  methyl  nitrate  in  methanol  or  other  solvents.  The  term 
Myrol  was  also  used  to  designate  straight  methyl  nitrate. 
The  material  prepd  prior  to  Vi  II  (by  cautiously  dropping 
methanol  into  a  mixture  of  nitric  and  sulfuric  acidjp.ovcd 
to  be  impure,  unstable  in  storage  and  very  sensitive  to  hear 
und  shock.  During  VV  II, Valter  er  al  (Ref  2), developed  a 
continuous  method  of  manufacture  of  methyl  nitrate  from 
methanol  and  dilute  nitric  acid,  which  gave  a  pure  and  much 
more  stable  product  than  that  prepd  previously.  A  detailed 
description  of  the  method  of  preparation  is  given  in  Ref  2, 
pp  9-10.  Pure  methyl  nitrate  proved  to  be  an  explosive 
more  powerful  than  NO,  with  a  brisancc  exceeding  an¬ 
other  high  explosive  known  and  with  a  sensitiviiy  to  shoe, 
comparable  to  char  of  PETN.  Pure  methyl  nitrate  is  a  clear 
mobile  liquid  with  a  bp  of  about  (13°  (145  F)  and  is 
insoluble  in  water. 

Inasmuch  as  methyl  nitrate  is  very  sensitive  to  mechan¬ 
ical  action,  it  was  found  much  safer  to  use  it  in  solution 
in  methanol.  Such  solutions,  called  Myrol  may  be  obtained 
directly  in  the  process  of  manufacture  of  methyl  nitrate,  all 
that  is  necessary  is  to  use  an  excess  of  methanol.  One 
,of  the  most  suitable  solns  proved  to  be  the  azeotropic 
mixture  consisting  of  about  75%  methyl  nitrate  and  25% 
methanol.  This  mixture  has  a  b  p  of  57,5°. 

Myrol  a  contg  at  least  25%  methanol  will  not  evaporate  to 
leave  hazardous  100%  methyl  nitrate. 

Note:  Romer  (Ref  1)  calls  Myrol,  the  mixture  consisting  of 
73%  methyl  nitrate  and  27%  Of  technical  methanol  containing 
4%  11}0.  Tachinkcl  (Ref  3)  says  that  Myrol  consisted  of 
80  weight  percent  methyl  nitrate  and  20  weight  {fctcent 
methanol.  . 

Following  are  some  properties  of  methyl  nitrate-methanol 
mixtures',  velocities  of  detonation  ranging  from  2400-4900 
to  7500-8200  m/sec,  volume  of  gases  about  873  1/kg,  heat 
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0*.  explosion  t < 1 10-1  kr.il/kg,  pow**r  anil  Itrisancc-rom-  I 
| ' . i r.i tvl f  to  those  id  Nti,  Miisitoio  i.«  .-.hs.i/k-t.  r.i  1 .!  ».■  to 

that  of  l>\H,,ind  toxiciiy-roniparablc  to  that  oi  aliphatic 
nitrates,  such  as  Nl,  am)  1*1; TX.  Like  Nt»  Myrol  causes 
lust, laches  aril  pulse  excitation,  but  they  disappear  mere 
rapidly  than  with  Nil.  <  infu-in  or  coffee  proved  most  success* 

Itil  in  decreasing  poise  excitation. 

Kcfercio  es:  See  under  Myrol  Explosives.  ' 


Myrol  Explosives .  Methyl  nitrate  and  its  mixtures  with 
methanol,  hen/ene,  nitrobenzene,  etc  foe  id  extensive 
application  during  U U  ||  as  ingredients  of  me  .erous  liquid 
plastic  and  solid  propellants  and  cxplosi-  OS.  Some  of 
these  mixtures  were  known  as  Ltsat/.sprcnystof  e  (substitute 
explosives).  1  ">  /v 

In  the  case  *'(  li<|uid  explosives  of  propellants,  Myrol 
(methyl  nitrate  plus  methanol)  was  used  either  by  itself 
or  in  mixtures  with  other  liquids,  such  as  lienzene,  NfNIi 
etc.  In  some  cases  methanol  was  replaced  completely  liy 
benzene ,  MM'  ete.  In  the  rase  of  plastic  explosives  or 
propellants,  Myrol  was  treated  with  small  amounts  of 
to  form  a  soft  jelly,  la  the  case  of  solid  explosives  or 
propellants,  Myrol  was  treated  with  a  large  amount  (2VWJ) 
of  NIC  to  form  a  hard  jelly,  or  was  mixed  with  the  usual 
solid  ingredients  of  dynamites,  such  as  kicsclguhr,  sawdust, 
inorganic  nitrates,  lignin, etc. 

Due  to  the  fact  that  Myrol  is  a  volatile  liquid,  all 
mixtures  contg  it  had  to  he  kept  in  air-tight  containers. 

Several  Myrol  manufacturing  plants  were  built  in  (jet- 
many  during  the  2nd  half  of  Utt  II  and  the  total  capacity 
was  as  high  as  20,000  metric  tons  per  month.  The  largest 
d.ese  plants  was  the  Cltristianstadt  Eabrik  of  Dynamit 
A  Its  capacity  was  400  tons/month. 

Myrol  explosives  were  used  for  the  following  purposes: 

1)  Liquid  Myrol  mixtures  were  used  as  rocket  propellants, 
as  charges  lot  bangalore  torpedoes,  land  mines,  bombs, 
special  fuzes  and  lor  clearing  out  trenches,  foxholes,  etc 

2)  Plastic  Myrol  mixtures  were  used  as  militaty  demolition 
charges  and  mining  explosives 

3)  Solid  Myto!  explosives  were*  used  as  bursting  charges  in 
land  mines,  50  kg  projector  mine,  hand  grenades,  warheads 
of  rockets  V-l  and  V-2,  the  bursting  charge  of  Panzerfaust 
(A/T  shaped  charge),  boosters, etc. 

More  detailed  information  on  Myrol  Explosives  and  their 
uses  follow : 

A)  Liquid  Myrol  explosives  could  be  used  for  military  or 
commercial  blasting  operations.  When  used  for  destroying 
enemy  installations,  rocks,  etc,  Myrol  could  be  poured 
directly  into  holes  or  cracks,  thus  avoiding  boring  of  holes. 
If  no  holes  or  cracks  were  present,  they  could  be  easily 
produced  by  exploding  small  demolition  charges  (such  as 
in  tin  cans  or  boxes)  directly  on  the  surface  of  a  rock, 
concrete  etc.  When  used  for  underground  work,  liquid  Myrol 
I  could  be  placed  in  several  boxes  connected  by  pipes  (alsn 
filled  with  Myrol)  and  one  end  of  the  train  detonated 
U)  Liquid  Myrol  explosives  were  found  to  be  suitable  for 
use  in  bangalore  torpedoes 

C)  Liquid  Myrol  mixture,  such  as  methyl  nitrate  75-80  and 
methanol  20-25%  was  considered  to  be  satisfactory  as  a 
liquid  rocket  fuel.  Since  the  rate  of  propagation  in  this 
liquid  is  slow,  there  seems  r.o  danger  that  the  combustion 
z.one  might  run  back  from  the  combustion  chamber  to  the 
supply  tank.  It  was  found  that  this  mixture  could  not  be 
exploded  unless  heated  somewhere  in  the  range  of  200  to 
300° 


P)  Liquid  Myrol  was  found  to  be  suitable  for  clearing  but 
enemy  trenches,  loxhole-s,  woods,  etc.  This  clearing  out 
operation  was  uei'essary  sometimes  in  order  to  destroy 
mines,  or  other  explosive  or  toxic  devices  left  hy  the 
enemy.  The  following  ingenious  method,  using  Myrol  in 
the  form  of  -apor,  was  developed  by  the  (letmans: 

A  bb.li);  provided  with  two  fuzes,  filled  with  Myrol  and 
contg  a  small  box  with  liquid  curium  dioxide  was  dtojqied 
from  a  plane  on  the  target.  The  impact  of  the  !x>mb  caustsj 
the  first  fuze  to  burst  the  box  with  CO^  and  to  break  the 
bomb.  This  caused  the  vaporization  and  distribution  of  the 
Mvrol  throughout  the  trench  (or  foxhole)  without  igniting 
or  exploiting  it.  The  second  fuze  (time  fuze)  caused  the 
detonation  of  the  explosive  mixture  consisting  of  Myrol 
and  atmospheric  oxygen.  With  sufficiently  strong  initiation 
the  following  reaction  has  been  postulated: 


2<:il.ONO  i 
3  .  2 


(>  =2(10  *  31!  O'  N_ 

•I  2  2  2  2 


When  using  this  bomb  in  cold  weuthef,  the  vapor  pressure 
of  the  mixture  can  be  increased  lw*  incorporating  a  small 
amount  of  methyl  nitrite,  Cll  .0X0 

E)  Liquid  Myrol,  or  straight  irethyl  (of  ethyl)  nitrate, was 
used  in  the  following  device  developed  by  Staudingcr: 

Twosmull  glass  ampoules tbulbs), one  filled  with  methyl 
nitrate  (or  with  less  volatile  ethyl  nitrate),  and  the  other 
with  metallic  sodium  were  placed  inside  a  fuze  close 
to  an  HE  filler  of  a  land  mine,  but  separated  from  it  by  a 
thin  sheet  of  plastic  material.  ()n  top  of  the  bulbs  was 
placed  a  glass  Stopper.  Pressure  on  the  stopper  caused 
crushing  of  the  bulbs.  This  was  followed  by  :sh  explosive 
reaction  between  methyl  (or  ethyl)  nitrate  arid  sodium.  As 
o  result  of  this  the  sheet  of  plastic  was  pierced  and  the 
explosive  charge  inside  the  mine  or  bomb  detonated.  Itased 
on  this  prid  :iplc,  several  land  .nines  weie  developed.  The 
smallest  and  simplest  land  mine  consisted  cf  n  flask  con¬ 
taining  80-90  g  of  Myrol. Through  the  neck  of  the  flask  was 
inserted  a  rest  tube  reaching  nearly  to  the  bottom  of  the 
flask.  An  ampoule  containing  metallic  souium  was  placed 
in  the  test  tube  and  on  top  of  it  a  long  plunger  was  carefully 
inserted.  The  pressure  of  this  plunger  caused  breakage  of 
the  ampoule  in  the  test  tube  thus  bringing  sodium  in  contact 
with  the  Myrol.  This  action  caused  die  detonation  of  the 
Myrol  in  the  flask.  The  efficiency  of  these  small  mines 
wus  sufficient  to  disable  a  motor  vehicle  etc.  Larger  mines 
consisted  of  rectangular  sheet -iron  boxes  filled  with  2kg 
of  88/12-Methyl  nitratc/MNU  mixture  and  used  the  Myrol- 
s odium  fuze 

F)  Liquid  Myrol  explosives  were  also  used  to  increase 
the  penetrating  effect  of  shaped  charges,  such  as  of  40/60- 
T-NT/RDX  explosive.  For  this,  a  small  glass  ampoule 
(bulb)  filled  with  90/10-Methyl  nitrate /MNIi  mixture  was 
placed  in  the  air  space  (stand-off  space)  between  the  concave 
surface  of  the  shaped  charge  and  the  object  to  be  pierced, 
such  as  armor,  concrete,  etc.  For  maximum  effect  the 
initiator  (fuze)  should  be  placed  at  the  end  ot  charge 
farthest  from  the  target  and  pointing  towards  it.  For  in¬ 
stance,  in  shaped  charge  torpedoes,  initiation  of  the 
explosive  shoulJ  lie  started  from  the  tail  end  and  not  from 
the  nose,  as  it  is  done  in  ordinary  torpedoes 

G)Soft  jellied  explosives  could  be  obtained  by  incorporating 
3  to  5% of  NC  in  any  of  the  Myrol  explosives,  as  for  instance, 
the  ones  containing  MNB.  These  jellies  could  be  also  mixed 
with  pulverized  solids,  such  as  sodium  nitrate  and/or  cork 
powder,  thus  obtaining  solid  explosives.  The  solid  mix¬ 
tures  were  found  suitable  for  filling  the  50  kg  projector 
mines.  These  mines  exerted  a  strong  blast  effect 
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fI|0tMt^°  3#4tA’  u  srrf,lcrlTair»  rUoted  .nissile  developed 
»n  !  .it  flu*  li.icheii)  Uerke  (iinbH.  It  was  propelleJ  by 

.  hydrazine  by  J,  ate  and 


...  ...  ....  ....VMVIII  Ullli 

hydrogen  peroxide  methanol 


i  arru.l  U  l<  »M  rocket  projectiles  in  its  nose.  Launching 
Weignc  4800  il>,  overall  length  21.25  (t,  width  36.0"  max 
fanye  .1.8  miles  and  max  altitude  49,400  ft.  It  took  off 
Irom  a  vertical  ramp  aril  climbed  at  a  velocity  of  IS  80<) 
ft  Milll.  .  j  ’ 


r  ist.ifis  wit.  u  »  4  i.m  if.}  tin-  end  ot  VIU'  II  ts  .i  t nf  1 
t"t  \  "1  .*n.'  \  - .  r»»t  m- ts 

ld-».»»is  *•!  i.i.h  vM.itilm  .-t  \|\rt»l,  tl*r  piMpcllent 
•.ti«  ks  use!  iti  Mel.cls  had  ti*  h*  %«»at«-d  with  a  special 
«'.ati  rial  iuiperme.ude  i*»  Mvrol 

i)  A  hard  lelliv*.  explosive  prepJ  U  ini/m,-  Mvith 

a  mixture  ol  *»l -  »V\*  aiethy I  nitrate  and  V’.  ol  \J\|i#  was 
used  in  some  'nnisters 

.  .1  *  \  solid,  highly  bris.ift',  explosive  t  onsis^iuj*  of  Mt  to 

1  ’ '  ot  Vyrol  .mix.-l  with  such  amounts  ol  hydrated 

(  a  tistr.itt  and  lii.nin  tu.it  the  oxygen  b.il.imr  was  etjual 
a};t  *xim  ttelv  to  zero.  I’lie  mixture  was  I  omul  suitable  for 
•  l»o«d.s-  ;»f|d  1  **••! 

••  •<* 

.it  The  'll. y,li  brisaacc  ami  fairly  high  sensin'  ity  in  slSn!  o. 
tin  last  mixture  was  presumed  to  he  due  to  the  out  that 
*  .1  liitrale  exiractcd  ami  botiml  sona  methanol  ol  the 
nixlure,  thus  leaving  p.in  ol  methyl  nitrate  as  fret  sensitive 
Iroplels.  Another  explanation  ol  Itee  methyl  nitrate  was 
partial  evaporation  of  methanol,  which  is  more  volatile 
sKan  methyl  nitrate  .According  to  Dr  II. Walter,  Myrol*  vaporize 
in  the  form  of  azeotropic  mixtures  contg  about  25*;  methanol 
o)  In  order  to  prevent  an  excessive  liberation  ol  tree  methyl 
nitrate,  it  was  proposed  to  use  a  solvent  less  volatile 
than  methanol  such  us  benzene  or  nitrobenzene.  In  order 
to  prepare  such  a  mixture,  the  regular  Myrol ,  which  is  a 
mtvrVre  of  VS11;  methyl  nitrate  and  25*;  methanol,  was 
shaken  with  benzene  or  MNH  in  presence  of  some  water. 
This  caused  the  methanol  to  go  into  the  aqueous  layer,  while 
methyl  nitrate  remained  mixed  with  benzene  or  MNH. 
K)  A  solid  explosive  contg  50";  of  a  mixture  consisting  of 
00  parts  of  methyl  nitrate  and  10  pts  of  benzene,  plus  55"! 
ol  hydrated  Ca  nitrate,  10";  of  finely  pulverized  aluminum 
amt  V,  of  pulverized  peat, had  an  oxygen  balance  equal 
approximately  to  It  was  highly  brisant  and  powerful, 

although  its  nitrogen  content  was  much  lower  than  that  of 
TNT  fH.2T.yK  18,5";  lor  TNT).  This  mixture  was  proposed 
as  a  filler  for  warheads  in  rockets  V-l  and  V-2 
Note:  Mixtures  ol  methyl  nitrate  90T  with  benzene  10T, 
not  undergo  any  significant  change  in  composition  in 
storage.  The  composition  of  Myrol  mixtures  may  he  easily 
ami  rapidly  determined  by  checking  it’s  refractive  index 
I.)  A  solid  Myrol  explosive  consisting  of  H5/!5*Methyl 
nitrate/MNH  gelatinized  with  NC!  and  mixed  with  sawdust 
and  hydrated  Oi  nitrate  was  suitable  for  use  in  hand 
grenades  or  in  mining 

M)  A  solid  brisant  explosive  consisting,  of  Myrol  and  a 
pulverized  mixture  ol  K  nitrate,  aluminum,  nn.i  pent  was 
suitable  for  hand  grenades,  land  mines,  and  rock  blasting. 
Iteferences: 

'  )  Ci.itomer,  Keport  on  I- x plosives,  PIIL  Kept  85,160  (1945) 
2)  ll.Vtalter  et  al,  Herman  Development  in  High  Explosives, 


Reference:  K.W  .t.atlaml,  Development  of  the  Huided 

'tissues,  b  light"  I  ’u  i.l  i  cat  ion,  |  o„,|oii  ( 1  «>S  J),pp  10  (y  lH-l". 
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Natter  Bn  349B.  A  surface-to-air,  piloted  missile  developed 
in  1945  at  th’  Hachcm  Werkc  limhll.  It  was  propelled  by 
hydrogen  peroxiJe/mcthannl  +  hydrazine  hydrate  and  carried 
in  its  nose  24  RZ  73  Fi>hn(q  v  jiockct  piojectiics.  Launch- 
weight  4,925  lbs,  overall  length  20.6  ft,  width  36.0",  and 
max  altitude  50,000  ft.  it  was  launched  vertically  and 
controlled  by  a  radio  link  to  the  pilot  in  conjunction  with 
ground  radar. 

Reference:  K.W.Oatland,  Development  of  the  (iuided  Missile, 

" blight”  Publication,  London  (1952)  pp  114-5. 

Nebelstiurc  (Fog  Acid)  is  a  smoke-screen  agent  consisting 
of  50/5C  -  Chlorosul ionic  acid/Sulfur  trioxidc  (by  weight) 
Reference:  R.K.Kichardson  et  al.CIOS  Rept  25-18  (1945), 

p  6. 

.  rj  , 

Nebetwerfer  41.  See  under  Rocket  Launchers. 

Nebenschlussxundei  (Shunt-Circuit  Igniter)  is  described 
in  the  book  by  Bcyling-Drekopf  (1936),  p  216. 

Needle  Point  Projectile.  See  Arrowhead  Projectile. 

Needle  Projectile.  See  Atrow  Projectile  and  also  Ccssner 
Projectile. 


Pit  Kept  78,271  (1947)  Neorodit.  The  name  given  after  U'Vt'  I  to  explosives  used 

3)  J.ti.lsclunkel,  (.hem  l-.ng  News  32,  2586  (1954)  (Pro-  for  rnrk  blasting,  up-rooting  stumps,  etc.  These  explosives 

pellants  f..f  Rockets  and  Snare  Ship.)  prepared  a  aurpluc  military  explosive  called 

llcxamit,  which  consisted  of  liexamin  (hexanitrodiphenyl- 
•Noshorn*  (Rhinoceros).  A  sol  (-propelled  mount  formerly  amine)  60-70  and  TNT  40-30T. 
known  as  the  "llomisse”  consisting  of  an  88  mm  A/T  gun  on  Reference: 

underJp£nzer)!V  or  on  “  modUic'1  IV  als°  P.Nao&m,  Schiess-  and  Sprengstofle.  Dresden  ( 1927),  P  71 . 


Neudohmenlt  (New  IW^k,).^  of  the  eariie-  permissible 
mng  explosives:  Am  nitrate  68, TNT  10  flour  M  i- 

Neudynamif  Austrian  name  for  Gelatin  Dynamite. 

Neunkirchen  Testing  Gallery  (Schlagwetter-Versachsstfecke 
it  Neunkirchen).  See  general  section  under  Galleries. 
Jesting  and  A.Stettbacher,  Schiess-  und  Spimgstoffe,  p  248. 

Neu-Nobeiit  C>w  Nohelite).  A  class  of  permissible  ex¬ 
plosives  used  betore  and  after  ttU  I.  Table  27  gives  some 
•xamples. 


TABLE  27a 


Toble  27 


Composition  (%)  and 
some  properties 


Am  nitrate  ’ 

NG  +  NC  jelly 

Glycerin 

Gum-sugar 

Cereal  meal 

Wood  meal 

Nitrocompounds 

Na  nitrate 

Alltali  chloride 

DNT 

Talc 


Oxygen  Balance, V. 
Trauzl  Teat,  cc 
Pb  Block  Cruahing.mm 
Velocity  of  Detona¬ 
tion,  m/aec 
Density  of  Cartridge 
Sensitiveness  to 
Initiation.  Requires  at 
least: 

Gap  Teat,  cm 
Heat  of  Explosion, 
keal/kg 


_ _ Ns 

•w-No 

belitei 

■  1 

1 

12 

14 

15 

16 

C 

27.0 

36.0 

30.5 

54.0 

54.0 

50.0 

26.0 

30.0 

30.0 

12.0 

12.0 

12.0 

*  .  ■ 

• 

- 

• 

4.0 

- 

3.5 

'  : 

• 

m  ■ 

9.0 

6.4 

- 

..  - 

6.0 

1.0 

- 

4.0 

3.0 

• 

: 

- 

2.0 

3.0 

• 

- 

:  - 

'  • 

•  ' 

3.0 

29.0 

30.5 

33.1 

28.0 

28.0 

20.0 

8.0 

- 

- 

•  ’ 

* 

.  •- 

- 

5.0 

-14.9 

+4.6 

-1.6 

+0.6 

+2.8 

-0.6 

230 

220 

230 

225 

225 

220 

'  • 

- 

- 

13.0 

• 

•  r? 

- 

i. 

4600 

- 

.  -  ' 

- 

m 

1.20 

•  -  .. 

- 

- 

,  -  , 

No  1 

- 

cap 

. 

- 

mr '  ; 

'  '  • 

25 

... 

,1 

•  ■ 

>  . 

643 

- 

(See  also  Nobelit). 
Reference:  ' |  ■  ’  ■ 

P.Naoum,  Nitroglycerin, 
441  and  444. 


etc,  Baltimore  (1928),  pp  411, 


Neuwestfolit  (New  Westphalite)  One  of  the  permissible 
explosives  used  after  VW  1:  Am  nitrate  70.3,  DNT  10.9, 
flour  2.0,  and  Na  chloride  16.8%;  Trauzl  Test  309  cc. 
References: 

1)  Marshall,  v  1  (1917),  p  391  2)  Barnett  (1919),  P  138. 

Nlgu.  German  abbreviation  for  Nirroguanidin,  also  called 
"G-Salz".  Abbreviation  used  in  this  book  is  NGu. 


Nlpollt.'Nipolitei  A  type  of  NC-DEGDN-PETN  propellant  or  ex¬ 
plosive,  developed  during  WW  II  at  die  Kraiburg  plant  of 
the  Deutsche  Sprengchemie  GmbH.  The  following  com- 
positions  are  listed  in  Refs  2,  3  &  4  (SeeTable  27e  . 


Composition  [%) 
ond  dimonsions 

Nipolit 

tubes 

Nipolit 

Sticks 

NQI 2.6-1 2.7%  N) 

DEGDN 

PKTN  (unwaxed) 

Stabilizer 

MgO 

Graphite 

34.1 

30.0 

35.0 

0.75 

0.05 

0.1 

29.1 

20.0 

50.0 

0.75 

O.Oj 

0.1 

Length  of  grain 

Diameter  of  grain 

Hole  Diameter 

Hole  Depth 

Weight  of  grain 

Calorific  value,  cal/g 

80  mm 

27  mm 

9.1  mm 

30  mm 

42  g 

1  300 

50  mm 

V.  1  mm 

Note:  MgO  was  added  to  neutralize  acid  developed  on 
decomposition,  and  graphite  was  added  to  prevent  the 
accumuUt'on  of  hazardous  static  electrical  charges, 
air-aaltate*  P't'f'a'a,l°nof  Nipolit  a  water  slurry  of  NC  was 
of  ifl  f  l'”  \f,  reai1sionCd  'fcssM'wl'h  the  desired  amount 

■i  .  ’'-‘•S'  1S:2?,  !,,mutes.  stirring,  the  mass  was 

I  ^  l  i°  rem0V,e  al1.  T  about  23%  ol  water  and  the 
resulting  cake  was  kneaded,  at  about  50°C,  in  a  Wcrner- 

urTv””  machine  with  the  calculated  amount  of  pulverized 
il-.lN,  some  water,  stabilizer,  MgO  and  arnnhite  After 

fetred  'to  a"?*"*  trans- 

for 48-72  hours^  1  *d  baS®  wher«  “  was  allowed  to  age 

Notes;  :■/']  '• 

“!  Auf-°rdins  *°  Rej  A  *U  “»  materials  wi:h  the  exception 

UPTM  1 N  *ijrci  -,n  the  p?atc  mixing  stage,  while 

HhIN  was  added  during  incotporation 

.  "as.  claimed  that  the  aging  process  insured  better 
gelatinization  and  reduced  the  tendency  to  fire  during  the 
{  rolling  operation  which  followed 

c\.  Tb*  calorific  value  of  the  materials  was  carefully 
ad  lusted  to  between . +30  and  -10  calorics  as  permissible 
variation  from  specification  value  for  the  propellant  being 
piocessed.  If  outs+de  these  limits,  tnc  material  was  re¬ 
turned  to  the  mixers  and  the  calorific  value  either  reduced 
by  adding  centralite  or  hydrocellulose  or  increased  by 
adding  wet  paste  consisting  of  NC  and  DEGDN.  Each 
mixer  was  sampled  at  least  evety  8  hours.  For  a  total 
charge  of  18  kg  a  maximum  of  3  kg  of  rework  material  was 
permitted  ,  I. 

»?ilin8 ,  on<!  8ra"ul,ation  were  carried  out  as  follows: 
18  “6  of  the  aged  paste  was  passed,  about 

at  W-100®e(Ref  3)°U^h  “  P<"r  °f  v'>rtical  ro,ls  maintained 

Mote:  According  to  Ref  4  rolling  was  conducted  at  a 
temperature  not  higher  than  75° C. 

;  The  resulting  sheet  (moisture  content  about  3%),  was 
made  by  hand  into  a  carpet  roll  and  transferred  to  the 
press-house  where  it  was  kept  in  a  steam  heated  oven, 
prior  to  transfer  to  the  «tmsion  press.  -n,cn  thc  mass 
was  extruded  at  a  pressure  of  200  kg/cm2  and  at  a  tempera- 
ture  of  .about  80  and  tlie  resulting  tubes  (or  sticks)  cut 
into  desired  lengths. 

tdlying  the  cut  "“terial  for  about  24  hours  at 
40*30  ,  the  moisture  content  was  reduced  to  abodt  1%. 

i  The  next  operation  consisted  of  wetting  each  stick 
of  Nipolit  with  acetone  and  pushing  the  stick  into  a  tube 
of  Nipolit  flush  with  one  end.  This  left  a  cavity  30  mm 
■i  *9.n8,.m  each  tube  to  accomodate  a  detonator.  The  stick 
J  Nipolit  (core)  acted  as  a  booster. 

References: 

1)  O.W.Stickland  et  al,  PB  Report  1820  (1945),  p  38 
7L^*A'S?a.n,,"n  *  D-D. Sager.  CIOS  Report  70-24  (about 
1946),  pp  3-4 

3)  T.lltbahski,  Przemysl  Chemiczny  27(4),  487-94  (1948) 

C  A  43,  4465  (1949)  "Recent  Development  in  the  Field  of 
Explosives  (Translated  by  Dr  Ivan  Simon  of  Arthur  D. 
Little  Inc^. 

4)  A. A. Swanson,  D.D.Sager  &  L.M.Sheldon,  Ordnance 
Target  Report  No  88  (Spec  Rept  No  2071),  Manufacture  of 
SoIvent!essi  Type  Powder  and  Nipolit  by  the  Deutsche 
Sprengchemie,  Kraiburg  Wks. 
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Nitric  Acid  (Sulpctcrshiirr).  |is  preparation,  properties  and 
uses  are  described  in  the  general  section.  Nitric  acid 
was  produced  m  Germany  during  Hit'  II,  mostly  by  the 
a  nun  on  lu  oxidution  process,  in  quantities  exceeding  140,000 
tons  per  year.  In  addition,  there  was  also  available  the 
17,000  tons  produced  in  occupied  Austria,  Czechoslovakia 
and  Poland. 

For  the  manufacture  of  highly  concentrated  (hoch- 
konzentrieilei  nitric  acid,  the  so-called  "lloku"  (<|  v  ) 
process  was  developed. 

Production  of  nitric  acid  in  Germany  was  controlled 
by  the  Stickstoff-Syndikat. 

Following  is  a  partial  list  of  the  principal  producers 
of  nitric  acid  in  the  Uestern  /one  of  Germany 

a)  liadische  Anilin-  und  Sodafabrik  A  *G  ,  Oppau 
(formerly  IG  l-'arhenind  A  -G  ) 

*>)  llcrgwcrkgesellschaft  Hibernia,  A -G  ,  Herne,  Stick- 
sroffwerke,  Wanne-li ickel 

cl  Cdtemisclic  l-abrik  Kalk  Gmpll,  Koln-Kalk  (Founded 
in  1857) 

d)  K lektro-Nitrum  A  -Ci  ,  Khina,  bei  Laufenburg  (Haden) 

e)  Farbwerke  I  locust,  bei  Frankfurt  a/Main  (formerly 
IG  Farbenind  A  -G  ) 

f)  (iewerksrhaft.  Victor  Chemist he  Vlerke,  Castrop- 
UaUxel  2,  uesii'.iiicu 

g)  K>  Farbenindustrie  A  -G  with  plants  at  Leverkusen 
(formerly  Fried  Payer  A-  Co),  Bochum-Gerthe,  Ruhr 
(later  called  Cbemiscbc  Vlerke  Lothringen  GmbH)  (was 
founded  in  191ft)  and  llerne-Sodingen,  Ruhr  (formerly 
GAVF.G) 

h)  Rnhrrhcmie  A  -G  ,  Obcrhauscn  -Molten,  Ruhr  (founded 
in  1927  under  the  name  of  Koblenchemie  A  -G  ) 

i)  U irtschaftliche  Forschungs  GmbH  (UIFO)  with  plants 
at  Kmbsen,  Kr  I-iineburg  (founded  in  1959*1940)  and  at 
l.angelsheim,  llara  (lounded  in  1939)- 

According  to  Ref  5  the  following  plants  in  the  Knstern 
/.one  were  dismantled  and  shipped  to  Poland  or  Russia: 

j)  Christianstadt  a/d  Hober,  Hrandenburg  (l)ynamit 
A  -G) 

k)  Uitterfrld  South  (described  in  Ref  1) 

l)  Doberitz 

m)  Meydebteck 

n)  Lancia 

o)  Piesteritz  (liayerische  Sticks  toff  A  -G  ) 

p)  Sondeihausen 

r)  Vlolfen  (described  in  Ref  1) 

References: 

1)  R.J.Morley,  BIOS  Final  Rept  889,  Item  22  (1946) 

2)  V. Kenworthy  &  F.R.Dcll,  BIOS  Final  Rept  1232,  Items 
22  &  31  (1946) 

3)  F.M.lrvine  ct  al,  BIOS  Final  Rept  1442,  Item  22  (1946). 

Nitrobnronit  (Nittobaiouite).  An  early  type  of  aluminized 
explosive.  The  following  mixtures,  described  by  L.Medard, 
Mein  Artil  Ft  22,  596  (1948)  are  given  in  Table  28. 


TobU  28 


Composition  (%)  and  some 
properties 

Nitro- 
baronite  A 

Nitro- 
baronite  G 

Aluminum 

5.0 

2.0 

Am  nitrate 

82.0 

69.0 

Nitroglycerin 

5.0 

22.0 

Collodion  cotton 

• 

0.75 

Liquid  DNT 

5.0 

3.0 

Petroleum  tar 

1.5 

2.0 

Wood  meal 

1.5 

1.25 

Pb  Block  Czpansion 

124.0 

125.5 

(Picric  acid  =  100) 

(See  *C  u  p  *  in  the 

French  Section) 

Nitrocellulose,  Nlrrozeltulose  oder  Schleesbaumwolle, 
abbreviated  in  German  to  Nz  (Nitrocellulose,  abbteviuted 
in  this  work  to  NC) .See  general  section  under  Cellulose. 

Due  to  tile  absence  of  native  cotton  in  Germany,  their 
nitrocellulose  was  prepared  from  wood  pulp. 

Following  is  a  brief  description  of  the  method  used  during- 
ViV  II  at  tile  Kriimmc!  l  abrik  of  I)  A  -G  ,  as  given  in 
Refs  1  it  2: 

a)  Bleached  cellulose  in  the  form  of  crepe  paper  (made 
from  wood  pulp),  was  broken  down  in  special  machines 
into  flocks  and  then  Mown  into  large  drying  chambers 
where  the  moisture  content  was  reduced  from  6-7*1  to 
1-2*1 

b)  25  kg  of  cellulose  |locks  were  fed  with  stirring 
into  a  nitrator  of  0.7  m  capacity  containing  1125  kg 
of  mixed  acid  (MA),  prepd  by  fortifying  the  spent  acid 
(SA)  from  previous  batches. 

Note:  For  NC  of  11.25-11.50*1  N,  called  PK-Uolle,  the 
MA  consisted  of  20*1  nitric,  62-64"  sulfuric  and  16-18*1 
water;  for  NC  of  13.2-13.371  N  .called  Schicsswollc,  the 
composition  of  MA  was  22.571  mtric.67. 5-68,571  sulfuric  and 

9-10*1  water.  The  time  of  nitration  was  30  minutes  and 
o 

the  temperature  30  • 

c)  "Hie  contents  of  the  nitrator  were  emptied  into  a 
centrifuge  (one  for  every  4  nitrators)  and  spun  for  (i 

minutes  at  900  rpm 

d)  The  separated  spent  acid  (SA)  went  to  rotating 
filter  drums  where  the  small  torn  particles  of  NC 
were  separated  and  then  to  the  fortifier. 

e)  The  NC  which  was  removed  from  the  centrifuges  and 
the  filters  was  carried  by  a  stream  of  water  into  pre¬ 
washers  where  the  bulk  of  the  acid  was  removed  by 
ttirring  with  water 

f)  The  slurry  was  then  pumped  to  a  preliminary  boiling 
vessel  provided  with  a  double  bottom  of  which  the 
upper  one  was  false,  consisting  of  a  screen  through 
which  the  wash  water  was  allowed  to  flow  off  at  the 
end  of  the  boiling  period.  Boiling  was  carried  out  at 
atmospheric  pressure:  3  hours  for  Pli-Wollc  and  6*8 
hours  for  Schicsswollc 

g)  After  removing  the  acid  water,  the  NC  was  carried 
by  a  stream  of  water  into  the  pressure  boiling  plant, 
where  the  material  was  cooked  for  6  minutes  in  stain¬ 
less  steel  autoclaves,  starting  at  100  and  finishing 
at  142-145°. 

Note:  Pressure  cooking  had  a  double  purpose:  it  reduced 
the  viscosity  of  NC,  to  the  desired  level  and  it  speeded 
up  the  stabilization.  The  details  of  the  pressure  cooking 
varied  from  plant  to  plan r. 

h)  A  sample  of  cooked  NC  was  sent  to  the  laboratory  and 
if  the  viscosity  of  the  NC  (ns  dct’nd  by  the  floppier 
method  in  a  3*1  acetonic  soln)  was  within  the  desired 
range,  (he  charge  was  dropped  into  a  pulping  machine 
such  as  the  Hollander  or  Banning-Scybold.  Here  the 
NC  was  beaten  for  several  hours,  while  the  pll  of  the 
slurry  was  maintained  between  7  and  9  by  adding  soda 
periodically.  It  usually  required  3  to  4  kg  of  soda 

i)  The  pulped  NC  plus  water  was  pumped  into  vertical 
rotating  sieves  where  more  water  was  added.  Here  the 
smaller  particles  of  NC  passed  through  a  0.4  mm  sieve 
while  the  latter  particles  were  retained  by  it.  Then  the 
larger  particles  were  removed  by  scrapers  to  be  re¬ 
pulped,  while  the  slurry  of  smaller  particles  went  tc  a 
dewatering  device  (rotating  drum  sieve) 

j)  The  dewatered  small-patticle  material  was  transferred 


to  ! i  final  sta bi li  zer  consisting  of  n  cylindrical  vessel 
where  the  N<1  was  treated  with  live  steam  until  the  " 
slurry  was  brought  to  n  boil.  Then  the  water  was  de¬ 
canted,  the  NC.  washed  with  water  and  n  sample  sent  “ 
to  the  laboratory.  In  case  of  collodion  cotton  (PK-Wolle),  m 
the  above  treatment  wits  usually  sufficient  and  the  n 

material  would  (niss  the  Hcrgmann-Junk  Test  (Heating  “ 

for  2  hours  at  112°  C  should  not  pto.luce  more  than 
2  ml  of  NU  per  I  g  of  PK-Wollr)  I 

k)  If  the  material  was  guncotton  (Schiesswolle)  the 

above  treatment  was  not  suflicicnt  and  heating  had  to  j 
be  continued  until  a  satisfactory  ll-J  Test  value  was  I 

obtained  (Not  more  than  2.5  cc  NO  per  1  g  of  Schiess-  i 

wclle) 

l)  In  order  to  obtain  NC  of  die  desirec  N  content  and 
viscosirv.  several  barrl.es  were  blended  in  large  vats 
provided  with  stirrers.  The  blended  material  was  then 
stirred  with  a  large  quantity  of  water  and  run  through 
grit  traps. 

Note:  Grit  traps  were  round  vessels,  conical  at  the  base. 

The  slurry  entered  from  below  and  its  velocity  decreased 
»s  it  flowed  ,.|.ward  (due  to  the  increase  in  diameter  of  the 
of  the  vessel)  to  such  an  extent  that  all  the  heavier  particles 
(such  as  grit  or  dirt)  dropped  to  the  lower  part  of  the 
vessel  while  the  particles  of  NC  continued  to  travel  upward 

m)  After  "dc-gritting*,  the  slurry  was  thickened  up 
by  passing  it  through  u  Jewatering  totaling  drum  for 
final  dewatering.  The  partly  dewatered  matertal  was 
sent  to  a  centrifuge  where  it  w...i  spun  at  1000  rpm 

n)  The  resulting  NC  was  shovelled  into  a  zinc-lined 
iron  container  (provided  with  a  cover),  where  it  was 
weighed,  labelled  and  dispatched  either  to  propellent 
plants  or  to  a  plant  manufacturing  "Rohpulvermasse" 
(Raw  Paste) 

o)  As  the  waste  waters  f.om  the  manufacture  of  NC 
contained  an  appreciable  amount  of  suspended  small 
particles  of  NC  ,  it  was  required  that  these  particles 
be  removed  before  the  water  was  allowed  to  leave  the 
plant  site.  One  methoJ  was  to  allow  the  water  to  tun 
through  so-called  Dunsrh  traps.  These  were  conical 
vessels  with  the  narrow  part  at  the  bottom.  The  watei 
flowed  from  the  bottom  upward;  as  the  area  of  the 
vessel  increased,  the  velocity  oi  flow  wus  reduced  to 
such  an  extent  that  the  suspended  particles  settled. 
The  accumulated  fines  were  periodically  removed  from 

the  vessel.  . 

Note:  In  many  German  propellants  that  were  examined  at 
Picatinny  Arsenal  Juting  WW  II,  the  nitrogen  content  of 
the  NC  was  around  12*0.2%,  which  means  that  the  NC  was 
intermediate  between  the  PK-Wolle  and  Schiesswolle.  One 
of  the  DF.GDN  propellants  contained  NC  with  N=10.3% 
(See  under  Propellants). 

Stettbacher  (Kef  3)  describes  briefly  various  methods 
of  manufacture  of  NC  and  gives  compositions  of  mixed 
acids  used  for  the  preparation  of  NC  with  nitrogen  contents 
of  11.6,  12.5,  12.75,  13.2,  13.4  and  13.7%.  Yields  and 

solubilities  of  various  nitrocelluloses  in  3/1-ether/alcobol 
mixture  »"*  «'*o  given. 

References:  •  .  . 

1)  O.V.Stickland  et  at,  General  Summary  of  KxpJosives 
Plant's,  PB  Rept  925  (1945),  PP  50-55) 

2)  Lee  Nutting  et  al,  Manufacture  of  NC  at  the  krummel 

Plant  of  the  Dynamit  A  -G  ,  PB  Rept  16,666  (1945)  _ 

3)  A.Stettbachef,  Spreng- und  Schiesstoffe,  Raseher,  Zurich 

(1948)  pp  62-66. 


Nltroeelluloi.pulv«r(  Nitrocellulose  Propellant  oi  Single- 
Base  Propellant).  See  under  Propellant. 


Nitroehlorln .  A  low-freezing  explosive  oil  us«  1  in  the  I 

manufacture  of  some  dynunti.vs.  It  consisted  of  80*,.  di-  V 

nitrochloroltydrin  und  20%  NG  and  was  prepared  by  nitration  | 

of  rnmmrrcial  monochlorohydrin  containing  glycerin*  | 

'  P.Naoum,  Schiess-  und  Sprengntoffe  (1927),  p  113  '.  I 

Nitroform  or  Trlnltromorhono,  described  in  the  general  I 

section,  was  prepared  and  investigated  during  WWi  |I  in  J 

Germany  by  l)r  Schimmelschmidt,  lie  recommended  the 
preparation  of  nitroform  from  retranitromethane,  potassium 
hydroxide  and  hydrogen  peroxide,  according  to  the  foi.owmg 
reaction: 

C(N()2)4  +  2KOII  +  lljOjt^NOj),™  +  KN02  +  02  +  2H20 
Ills  preference  for  the  above  method  was  based  on  the 
claim  that  the  method  previously  suggested  by  Otton  and 
McKee,  depending  on  the  reaction  between  tetranittomethane, 

K  hydroxide  und  hydrazine,  is  hazardous  since,  in  addition 
to  K  salt  of  nitroform,  hydra  zoic  acid  and  not  nitrogen 
(as  was  previously  believed),  is  formed. 

Nitroform  was  liberated  from  its  K  salt  by  distillation 
nt  reduced  pressure  in  the  presence  of  sulfuric  acid. 

‘Hie  resulting  product  hud  a  in  p  of  26.4  US  against 
22°  obtained  by  some  previous  investigators.. 

I)r  Schimmelschmidt  also  found  that  nitroform  may.  be 
extracted  from  the  reaction  product  of  ace^lene  and  nitric 
acid  using  liquid  nitrogen  dioxide  at  0  as  a  solvent. 

This  method  of  nitroform  recovery  was  considered  to  be 
of  great  importance,  since  the  product  so  obtained  could 
be  ronverted  to  tetranittomethane  using  only  a  small  amount 
of  sulfuric  acid  (See  also  under  Tetranittomethane). 
Note:  Due  to  the  shortage  of  sulfuric  acid,  which  developed 
in  Germany  during  Vi »  II,  any  substance  which  could  he 
used  in  place  of  sulfuric  acid  was  considered  hignly 

desirable.  For  this  reason,  the  use  of  liquid  nitrogen 

dioxide  was  proposed  also  for  the  extraction  ol  outer 
nitrocompounds, in  addition  to  nitroform.  . 

Nitroform  was  found  to  be  an  excellent  rust  inhibitor 
when  incorporated  in  polyvinyl  acetate  emulsions  and 
also  was  found  to  he  superior  to  Na  nitrite  in  that  it  did 

not  destroy  the  emulsion.  ,  ,  .  . _ 

In  the  course  of  the  investigation  of  the  reactions 
between  nitroform  and  organic  compounds  Dr  Schimmel¬ 
schmidt  obtained  several  substances  wmch  were  highly 
explosive,  as  for  instance!  ,  ,  ,  .  _ 

a)  On  treating  nitroform  with  vinyl- methyl  ketone. 

The  resulting  T  tin  Itropropylmathyl  Kete-e  was  an 
explosive  comparable  in  power  to  RDX  ,  . 

b)  When  a  stream  of  acetylene  was  bubbled  through 
nitrofotm  containing  a  little  mercuric  nitrate  the  following 
reaction  took  place:  . 

IIC-r.H  +  CII(N02)  j-v  ch2:ch*c(no2;3 
Interaction  of  this  compound  with  nitroform  gave  an 
extremely  powerful  explosive,  believed  to  be  a  mix- 
i  ture  of  M  Di(trlnlfro)  butone  and  Hexonltrolsobutone. 

;  /:<;<02>s 
CH2:CH*C(N02)3  +  aKN02)s  — 

.  I 

i  (02N)3C*Ci!2.a!li*C(N02>3 

j  c)  Reaction  of  nitroform  with  formaldehyde  gave  Tri- 

,  nitroethanol:  . 

1  HCHO  +  CIKNOjlj—*  CH2OH*C(N02)3 

Reference:  W.llunter,  BIOS  Final  Rept  709  (1946),  PP  2  ft 

8  NI.rC9.lo.lre  pUrlque. Under  this  title  ). Daniel. D.CMonna, re 

Acs  Mat'tercs  Explosives,  Pans  (1902).  p  523  described 
d  S  explosive,  conainting  of  NG-NC  icily  mixed ^  with  about 

.  in*'  Picric  acid.  This  mixture, patented  in  18S7  by  tn 

*  g— u.ch-t.  iww.  m  ... 

prove  to  be  very  stable. 
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Nitroglycerin  und  Nitroglykol  (Nitroglycerin  nnd  Nitro- 
glycol,  itliliii-viulcd  in  this  work  to  NG  um!  NGc).  Tlte 
innmtfnctutc  and  properties  of  these  substances  are  de¬ 
scribed  in  the  general  section  under  Glycerin  and  Glycol, 
respectively. 

In  Germany  the  nitration  of  glycerin  or  of  glycol 
(ethyleneglycol)  was  conducted  either  by  a  batch  process  J 

or  by  u  continuous  method,  such  as  that  of  Uchmid,  Meissner  t 

or  Biazzi.  The  nutation  was  made  either  separately  for  I 

glycerin  and  glycol,  or  more  often  as  mixtures,  such  as  ! 

glycerin  60  and  glycol  40%.  1 

The  batch  method  ..  nitration  of  glycerin,  or  of  glycol 
or  of  their  mixtures  at  the  Krtimmel  Fabrik  Dynamit  A  -G 
may  be  given  as  an  example: 

u)  TOO  kg  of  glvcerin  was  run  into  1470  kg  of  mixed 
acid,  consisting  of  IINt>3  50,  52  and  II^J-2%, 

contd  in  a  stainless  steel  nitrator  which  was  provided 
with  an  air  stirrer  ar.d.  cooling  ceils 

b)  In  order  to  maintain  the  mixture  in  the  nitrator  at 
about  room  temperature,  the  brine,  cooled  to  as  low 
us  -12°  was  circulated  through  coils 

c)  After  about  25  minutes  of  nitration,  the  air  agitation 
was  stopped  and  the  mixture  allowed  to  stand.  In  order 
to  accelerate  the  separation  of  the  nitration  products, 

70  g  of  an  80/20  mixture  of  Na  flouride  and  of  ignited 
kiesctguhr  was  added  (> 

d)  llte  separated  oil  wus  air-stirted  at  17  with  400 
liters  of  water  and  after  removal  of  the  water,  the  oil 
was  air-stirred  for  12  minutes  at  40  with  500  1  of 
2";  soda  ash  soln 

ej  After  cooling  the  mixture  to  28  .while  still  continuing 
to  stir,  50  g  of  pulverized  talc  was  added  and  then  the 
mass  was  allowed  to  stand 

f)  The  separated  oil  was  run  through  a  pipe  which 
ended  some  distance  short  of  die  storage  tank.  From 
that  end  of  the  pipe,  the  oil  was  transported  to  the 
tank  by  means  of  hand  trucks 

g)  The  spent  acid  .  which  in  the  case  of  NG  weighed 
about  1200  kg  and  had  the  approx  compn:  UNO  7.5, 
il  SO  75  and  H  O  17.5V,  »nd  •"  t'1*  case  "»  N°c 
(n?tro  glycol)  weighed  about  1030  kg  ar.d  had  the  approx 
compn:  UNO  8.5,  11  SO  74.5  and  II  O  17%,  from 
which  the"  bulk  of  oil  ha<T  been  removed-,  was  allowed 
to  stand  for  several  days  in  lead-lined  vessels,  called 
"After-Separators".  The  separated  oil  was  washed  in 
a  small  auxiliary  vessel  first  with  water  and  then  with 
•2%  soda  ash  solution. 

Note:  The  total  yield  of  oil  was  reported  to  be  about  233 
parts  pet  100  of  glycerin.  Other  plants  repotted  yields 
ranging  from  241  t«  234,  and  for  NGc  230. 

h)  The  spent  acid  of  (g),  was  blown  by  compressed 
air  to  a  tank  and  from  there  to  a  separator  it,  order  to 
recover  some  more  of  the  explosive  oil.  Then  the  acid 
was  transferred  to  the  Recovery  Plant  where  the  nitric 
acid  was  distilled  off,  leaving  weak  sulfuric  acid  as 
n  residue 

i)  As  the  waste  wash  waters  of  operations  (d)  and  (g) 
contained  small  amounts  of  oils  (NG,  or  NGe)  it  was 
necessary  to  remove  the  oils  before  allowing  the  waters 
to  tun  into  a  stream,  lake,  etc.  This  was  accomplished 
by  allowing  the  waters  to  run  through  large  settling 
tanks,  sometimes  installed  in  cascade  form 

j)  In  order  to  economize  on  the  consumption  of  nitric 
acid  and  to  prevent  poisoning  of  personnel  all  nitric 
acid  fumes  (as  well  as  nitrogen  oxide  gases)  were 
drawn  from  both  the  nitrator  and  separator  by  means 


of  a  suction  device  and  led  to  an  absorption  tower  in 
which  they  were  met  by  a  spray  of  water  tc  dissolve 
them  and  form  nitric  and  nitrous  acids 
k)  A  sample  of  washed  oil  [  sec  operations  (d)  and 
(g)  l  was  sent  to  the  laboratory  for  testing.  The  Abel 
test  at  82  was  usually  about  40  minutes. 

Note:  The  results  of  the  Abel  Test  were  usually  higher 
than  in  the  U  S  practice.  The  high  German  results  ate 
presumably  due  to  the  fact  that  talcum  was  used  in  the 
separation  of  the  oil  {see  operation  (e)|.  The  Americans 
do  not  use  talcum  to  improve  the  separation  of  NG  or  of 
NGc  from  spent  acids. 

The  Sythen  Fabrik  of  W  A  S  A  -G  also  used  rhe  batch 
process,  while  the  Schlebusch  Fabrik  of  Dynamit  A  -G 
had  three  different  NG  installations: 
a)  Batch  plant 

fc)  Continuous  plant  with  Meissner  nttratoi  ar.d  Hiazzi 
separators  and  washers 

c)  Continuous  plant  with  Biazzi  nitrator,  separators  and 
washers,  installed  by  Mario  Biazzi,  Switzerland. 

In  the  Biazzi  installation,  which  had  an  output  of 
800  to  1000  kg  per  hour,  the  nitrator  was  a  cylindrical 
stainless  steel  vessel  approximately  2  ft  in  diameter  by 
8  ft  6  in  deep  (See  Fig  1,  p  A2/9  of  Ref  5).  Cooling  was 
cattied  out  by  running  chilled  brine  through  a  series  of 
six  concentric  coils  suspended  inside  the  nitrating  vessel. 
Stirring  was  carried  out  with  a  mechanical  stirrer  situated 
in  the  center  of  the  inner  cooling  coil  and  running  at  a- 
bout  400  rpm.  A  tangential  separator  was  placed  about  2  ft 
below  the  level  of  the  outlet  of  the  nitrator  and  a  2nd 
separator  followed  the  1st.  The  mixed  acid  used  in  the 
nitration  was  approximately  50/50 -nitric  acid/sulfuric 
acid. stored  in  a  tank  Cor  at  least  10  days  and  then  passed 
through  a  stainless  steel  gauze  before  use. 

Procedure: 

a)  The  mixed  acid,  5  parts,  and  glycerin  (or  glycol, 
or  glycerin  plus  glycol)  1  part,  each  metered  by  means 
of  a  rotameter,  entered  continuously  and  simultaneously, 
tite  lower  part  of  the  nitrator 

b)  The  emulsion  consisting  of  nitrated  product  (oil) 
and  spent  acid  left  the  nitrator  and  was  run  straight 
to  a  tangential  separator  placed  about  2  ft  below  the 
level  of  the  outlet  from  the  nitrator 

c)  The  separated  acidic  oil  went  to  a  stainless  steel 
vessel  1  Vi  ft  in  diameter  and  2  ft  deep,  provided  with 
a  me  nanical  stirrer,  where  the  oil  was  washed  with 
an  equal  volume  of  water,  while  the  spent  acid  (which 
in  case  of  NG,  had  the  approximate  composition: 
UNO  11,  H  SO  73.5,  H.O  14  and  NG  1.5%) went  to  a 
special  lead2separator,  called  Scheider.  This  operation 
permitted  the  removal  of  some  additional  oil  before 
the  acid  was  fortified  to  be  reused  for  nitration  of  the 
next  bath,  or  before  the  acid  was  sent  to  the  recovery 
plant 

d)  After  pre-washing  the  oil  with  water,  the  emulsion 
flowed  continuously  into  a  tangential  separator  from 
which  the  separated  oil  went  to  the  next  part  of  the 
process 

e)  The  acidic  water  (which  in  the  case  of  NG  had  the 

approximate  composition:  HNO^  10.6  H^SOa  1,1, 
II  O  87.6  and  NG  0.7%)  went  to  another  separator 
outside  .1  mound  surrounding  the  r. •  £  Hwm?? 

some  oil  was  recovered 

f)  The  pre-washed  oil  of  the  operation  (d)  went  through 

1  two  vessels  in  series,  each  of  them  equipped  with  a 

.  stirrer.  Simultaneously  with  the  oil  a  15%  soda  ash 
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solution,  measured  l,y  a  rotameter, entered  the  vessels. 
I'liere  was  no  separation  of  die  emulsion  between  tliese 
vessels,  and  the  oil/soda  emulsion  went  lima  them  to 
an  annex  (wauh-liouse),  located  outside  (|l(.  mound 
surrotirding  (he  nitrating  house. 

Note:  All  the  alove  listed  operations  were  conducted  in  die 
minting  house.  It  should  lie  mentioned  that  the  nitrator 
was  provided  on  the  bottom  with  a  glass  plate  which  could  lie 
broken  when  it  was  required  to  drown  u  charge.  A  pneumatic 
hammer  operated  liy  u  handle  at  the  door  of  the  build  tig 
was  used  for  breaking  the  class.  The  drowning  tank, located 
below  the  nitrator,  contained  about  ■>  times  the  volume  of 
the  nitrator  of  95%  sulfuric-  uciJ. 


g)  The  emulsion  from  the  previous  operation  went  through 
two  separators  located  in  the  wash  house.  The  separator 
oil  was  collected  in  n  rubber  lined  aluminum  truck, 
holding  600  kg,  while  the  wash  waters  went  via  a 
cascade  system  to  a  tunnel  leading  to  the  Rhine  River 

h)  The  truck  contg  neutralized  oil  was  emptied  into 
a  storage  tank  where  it  was  allowed  to  stay  for  at 
least  one  day  to  permit  the  water  to  separate. 

Note:  In  a  newer  type  of  final  settling  house,  there  were 
6  lliazzi  tangential  lead  separators  placed  in  cascade  and 
working  continuously. 

i)  The  dried  oil  was  removed  from  the  storage  •  s 
needed,  by  means  of  heavy  rubber  buckets  c 
capacity. 

'I  he  average  yield  of  dry  NG  from  the  Biazzi  plant 
was  232  parts  by  weight  pet  100  pis  of  dry  glycerol.  The 
stability  was  14  minutes  by  the  Abel  lest  at  81  .  When 
the  nitruting  acid  was  made  from  acids  recovered  from 
TNT  manufacture,  it  was  sometimes  necessary  (in  order 
to  obtain  satisfactory  stability  for  NCi)  to  include  from 
0.1  to  0.2%  of  Na  sulfite  in  the  soda  washing  liquor.  During 
the  war,  however,  diphenytamine  stabilizers  were  sometimes 
used  when  the  quality  of  rhe  NU  was  unsatisfactory. 

In  the  manufacture  o'  Jouble-base  propellants.  NG 
was  used  alone,  while  in  the  manufacture  of  commercial 
dynamite-type  explosives  it  was  used  in  mixtures  with 
NGc  (nitfoglycoi). 

Ketcrences: 

1)  R.Kscales,  Nicroglyzerin  und  Dynamit,  Veit,  Leipzig 
(1908) 

2)  P.Naoum  Nitroglycerin  and  Nitroglycerin  Explosives, 
Williams  Sc  Wilkins,  Baltimore,  1928)  pp  25-178  &  210-239 

3)  A.Stettbacher.Schiess-  und  Sprengstofle,  Barth,  Leipzig, 
(1933),  PP  146-172 

4)  O.W.Stickland  er  al.  General  Summary  of  Explosive 
Plants,  PB  Rept  925  (1945),  PP  67-8 

5)  R. Ashcroft  et  al,  Investigation  of  German  Commercial 
Explosives,  BIOS,  Final  Rcpt  833,  Item  3,  II  M  $  O  , 
London  (1946),  pp  A  1/4  and  A  2/4 

6,  A.Stettbacher.Spreng-  und  Schiesatoffe,  Zurich  ,(1948), 
PP  59-62. 

Nltroglycarln-Nitrocvllulosa  Explosives.  Commercial  ex¬ 
plosives  suitable  for  blasting  rocks  were  prepared  by 
mixing  double-base  propellants  (left  as  surplus  after  the 
termination  of  WV  I)  with  other  ingredients,  such  as  in¬ 


organic  nitrates  and  organic  nitrocompounds. 

Following  are  the  compositions  of  some  of  these  explosives: 
a)  Mining  List  No  33  Explosive:  NG  30  to  40,  NC  60  to 
70  ,with  added  0  to  5%  of  nitroderivatives  of  toluene 
(and/or  naphthalene)  and  0  to  10%  of  paraffin  (and/or 
urethane,  and/or  centralite,  and/or  dicyandiamide) 


b)  Mining  List  No  35  Explosive:  NG+NC  jelly  94  to  % 
and  4  to  (>%  of  a  50%  aqueous  solution  ol  Ca  nitrate 

c)  Mining  List  No  3<i  Explosive:  NG+NC  jelly  97  to  99, 
and  1  to  V;  ol  substituted  urethanes. 

Itelerenees: 

1 )  P.Naoum,  Nitroglycerin  etc,  Baltimore  (I92H),  pp  449-50 

2)  J.l'cpin  l.ehulleur,  I*. .u.lres,  etc,  Puns  (|'IV>/,  p  45«. 

Nitroglycerinsprenqstoff  (Nitroglycerin  Explosive).  See 
Dynamit. 

Nltroglycsrlnpulver  (Nitroglycerin  Propellant).  A  propellant 
based  on  \ ( .  am!  NG,  also  called  double-base  propellant. 
I'repii  and  properties  of  typical  NG  propellants  are  given 
in  the  lunik  of  A.Stettbacher, Spreng-  unj  Schiesstoffe, 
Zurich  (1948),  pp  11-43 
See  also  under  Propellants. 

Nltroglykol  (Nitfoglycoi),  abbreviated  in  this  book  to  NGc 
is  described  in  the  general  section  under  Glycol.  Tbe 
manufacture  ol  NGc  in  Germany  was  conducted  in  the  same 
manner  as  for  NG.  Because  of  high  volatility,  it  is  not 
advisable  to  use  NGc  u|one  in  explosive  compositions 
(although  the  Germans  sometimes  did),  but  it  is  satisfactory 
to  add  NGc  to  NG  in  order  to  depress  the  freezing  point 
ol  the  latter.  Such  mixtures  were  used  extensively  in  the 
preparation  of  commercial  dynamite-type  explosives. 
References:  Same  as  under  Nitroglycerin. 

Nitroguanidin  (Nigu)  [ Nitroguanidine  (NGu)J,  described  in 
the  general  section  under  Guanidine  was  prepd  in  Germany 
by  t  eating  guanidine  nitrate  (GuN)  with  coned  sulfuric 
acid  as  described  by  Sclinurr  (Ref  4). 

Briefly,  the  method  was  as  follows: 

In  order  to  obtain  100  kg  of  NGu,  135  kg  ol  GuN  was 
added  gradually  to  300  kg  of  98%  sulfuric  acid  while 
stirring  and  cooling  so  that  the  temperature  was  not 
allowed  to  go  above  45  .  The  resulting  mixture  was 
run  into  a  dilution  vessel  (maintained  at  0  )  in  which 
the  precipitation  of  the  crude  NGu  took  place.  By  using 
a  centrifuge,  the  crude  product  was  separated  from 
the  liquid  phase  which  contained  about  20%  IIjSO^. 
The  crude  material  was  dissolved  in  boiling  water, 
mixed  with  the  mother  liquor  Irom  the  previous  batch 
(see  below),  made  exactly  neutral  by  means  ol  ammonia, 
filtered  and  the  filtrate  cooled  to  at  least  45  at  low 
pressure.  The  resulting  crystalline  suspension  was 
transferred  by  air  pressure  to  a  centrifuge.  This  gave 
purified  NGu  with  a  water  content  of  about  6%  and  a 
mother  liquor  which  was  later  used  for  dix-ulving  the 
crude  NGu  of  the  next  batch  (see  above)  (Ref  4). 

'Hie  preparation  of  NGu  was  also  described  by  Scettbacher 
(Ref  1). 

Uses  of  NGu: 

A)  According  to  Davis  (Ref  2),  NGu  in  admixture  with 
Am  nitrate  and  wax  or  paraffin  was  used  during  VTW  I 
for  loading  various  bombs.  These  compositions  were 
fairly  insensitive  to  shock 

B)  During  WV  II  NGu  was  used  either  in  propellants 
such  as  the  cool,  erosionless  and  flashless  tfiplc- 
base  propellant,  called  Gudolpulver,  or  in  explosive 
compositions. 

Note:  When  intended  lot  use  in  propellants,  the  NGu  crystals 
were  required  to  lie  of  such  size  and  shape  that  when  the 
ingredients  of  a  propellant  were  rolled  into  sheets,  the 
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incorporation  was  smooth  and  rapid.  When  intended  (or  use 
in  explosives,  two  kinds  of  N(.u  crystals  were  used: 

a)  finest  pram  crystals  (dust)  obtained  by  .apidly  evaporat- 
inya  hot  aqueous  solution  of  NGa  under  high  vacuum.  These 
crystals  were, found  to  be  suitable  for  press-loading 

b)  crystals  with  high  bulk  density  (above  1.0),  obtained 
by  crystallizing  NGu  in  the  presence  o|  colloids.  Such 
crystals  were  found  to  be  suitable  for  the  cast-loading  of 
TNT-NGu  n  'xtures 

C)  As  an  example  of  the  uses  of  NGu  as  u  high  ex¬ 
plosive  nmy  be  cited  the  1800  kg  AP  bomb  in  which 
some  NGu  was  placed  in  the  nose  as  a  sort  of  protection 
(bumper)  for  the  more  sensitive  main  charge  consisting 
of  "l  illei  109". 

Note:  Accw.iir.g  to  CIOS  Kept  32-38  (1945),  German  pro¬ 
duction  of  NGu  towards  the  end  of  Vl \\  II  was  about  1500  tons 
per  month. 

Keforcnces: 

l)  A.Stettbacher,  Nitrocellulose  7,  141-145(1936)  (Nitrogua- 
nidin) 

:2»  i. Army  OrJn.uwv  20,  93  (SV’CJ 
3)  i’ll  Kept  <.>25  M9I5),  pp  22  *  lit. 

•1)  U.Sclinurr,  PD  Kept  If.  065  (1915) 

5)  Allied  and  Enemy  Explosives,  AbcrJccn  Proving  Ground, 

Md  (1910),  p  119 

6)  A.Stettbacher,  Sprcng-  und  Schiesstoffe  (1918),  p  11. 

Nitrolsobutylglycerlntrlnitrot  (Nitroisobutylglycerin  Tr:- 
nitrate)-See  general  section  and  also  A.Stettbacher,  Spreng- 
und  Schiesstoffe,  Ziirirli  (1918),  p  69. 

Nitrol  .  See  general  section. 

Nitrolit.  An  iniatol  type  explosive  in  which  TNAns  (tri- 
nitroanisolc)  was  used  to  replace  TNT.  The  mixture  of 
TNAns  60  and  Am  nitrate  40G  was  of  light  yellow  color 
with  amp  ubout  75  which  permitted  cust -loading.  Its 
strength,  lirisuncc  and  sensitivity  to  mechanical  action 
were  similar  to  those  of  -10/60  Amatol.  It  was  hygroscopic 
and  in  the  presence  of  moisture  the  TNAns  hydrolyzed  to 
picric  acid,  which  would  attack  metals  with  the  formation 
ol  dangerous  picrates,  while  the  Am  nitrate  could  hydrolyze 
to  form  ammonia.  Nitrolit  was  used  in  some  sea  mines 
and  torpedoes. 

Keferencc: 

Allied  fc  Enemy  Explosives,  Aherdern  Proving  Ground, 

Md,  (1946),  PP  110-11. 

Nitroporoffins.  German  research  on  the  preparation  and 
properties  of  nitroparaffins  is  described  in  CIOS  Rept 
33-41  (1945).  See  also  general  section  under  Paraffins. 

Nltropento  (Np) .  See  Pentrit  (PKTN). 

Nltropentoerythrl* .  See  Pentrit . 

Nltrosforko  (Nitrostarch)  .  See  general  section  under  Starch  . 

Nitrotoluol  .  See  general  section  under  Toluene  . 

Nitrous  Oxide,  N^O.  Same  as  GM-1.  See  also  general 
section, 

Nltroxylol  .  See  general  section  under  Xylene . 

Nitioxalluloia  .  Same  as  Nitrocellulose, 

Nttroxuckar  (Nitrosugar)  .  See  general  section  under  Sugar. 


Nlzol  .  See  umlc i  Swiss  Section . 

Nobellt  (Nobelitc).  A  type  of  permissible  gelatin-dynamites 
used  before  and  after  I.  Two  examples  are  given  in 
Table  29 
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Composition  (%)  and  some 
properties 

Nobel  ite 

Nobelitc  1  9 

NG  (gelatinized  with  NC) 

28.7 

26.0 

DNT 

- 

2.0 

Dextrin 

2.5 

• 

Wood  meal 

1.0 

1.0 

Potato  flour 

10.0 

- 

Vegetable  oil 

0.5 

- 

Am  nitrate 

39.7 

34. C 

Am  chloride 

1  7.6 

32.0 

Saturated  soln  of  Ca  nitrate 

- 

5.0 

Oxygen  Balance, % 

- 

5.0 

Density 

- 

1.75 

Velocity  of  Detonation,  m/sec 

- 

3750 

Trauzl  Test,  cc 

270 

220 

(See  also  Vl'ettcr-Nobelit) 

Keferences: 

1)  P.Naoum,  Schiess-  und  Sprengstoffe  (1927),  p  150 

2)  P.Naoum,  Nitroglycerin  (1928),  p  407. 

Nobels’  Sprengol  oder  Sprengol  •  Same  as  Nitroglycerin. 

Nobels’  Wetterdynomit  I .  One  of  the  older  permissible 
dynamites:  NG  ?0,  Na  nitrate  31,  flour  30,  wood  meal  6, 
napthalene  2  and  alum  1%.  Veloc  of  detonation  3860  to 
3930  m/sec  at  d  1,16  [  Marshall  2  (1917),  p  492  J  . 

Non-Dastruetlve  Testing  of  Materials.  Some  of  the  German 
me  hods  of  testing  are  described  in  BIOS  Final  Kept  609 
(1946).  See  also  general  section. 

Normoles  Gasvolumen  (Normal  Gas  Volume).  Volume  of 
gas  at  normal  temperature  (0  or  20  C)  and  normal  pressure 
(760  mm)  or  Gas  volume  at  NTP.  Calculation  of  the  volume 
of  gas  developed  on  explosion  is  described  in  the  general 
section. 

f  See  also  A.Stettbacher,  Spreng-  und  Schiesstoffe, /.finch 
(1948), PP  13-14 

NSP.  See  under  Ignition. 

NxMonNP.  See  under  Ignition. 

Oberflochonbehondlung  (Surface  Treatment).  See  general 
section  under  Surface  Treatment  of  Explosives,  Pro¬ 
pellants,  Pyrotechnic  Compositions, etc. 

Oboron  Corot.  A  device  designed  in  1944  for  controlling 
the  bursting  point  of  the  air-to-air  incendiary  rocket,  R  100 
US.  It  was  claimed  that  the  Oberon  device  improved  the 
chance  of  a  strike  from  a  negligible  value  to  a  probability 
of  about  0.4. 

Reference:  TM  9-1985-2  (1953).  p  255. 

Observing  Bullet,  caliber  7.92  mm,  developed  by  the 
Deutsche  Vf'atfen-  und  Munitionslabriken  A  -G  ,  Lubeck, 
exploded  with  a  flash  on  hitting'  the  target.  The  bullet 
consisted  of  a  steel  casing  .containing  *  charge  of  white 
phosphorus,  a  detonator  and  a  striker  with  a  steel  spring. 
The  base  of  the  casing  was  closed  with  a  lead  plug. 
Reference:  ll.Peploe  et  al,  CIOS  Rept  33-20(1946),  pp  26-7 
(See  drawing  on  next  page). 
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Uctooen.  German  name  lor  CycloteJrtimethylene  Tetro- 
nitromlne,  (II < ! :  NAO  )  ,  called  by  lire-  British  HMX 
(Ills  Majesty's  LsplitCi  “c  or  1  li^'*  Melting  lixplosivc). 
I  I, is  compound  was  pn  sent  as  an  impurity  In  Hexogen 
(H|>\  or  <  velo-tite)  win  it  prepared  either  liy  the  Iv-Verfahren 
or  l*v  the  k  A-Verl.tiiren.  It  was  found  by  the  Germans  that 
( let  open  is  more  sensitive  to  friction  than  Hexogen,  but 
is  more  stable  to  heat, 

(See  IIMX  in  the  general  section). 


Qfenrohr  (Stove  Pipe),  See  under  SSt  mm  Weapons, 


Offensivitiit  sines  Treibmittels  (Offensiveness  of  a  Pro¬ 
pellant).  In  order  to  be  sure  that  a  weapon  (such  as  a  rifle 
or  pun) 'will  not  burst  on  filing,  it  is  necessary  to  know 
the  pressure  developed  on  combustion  of  the  piopcllant  ami 
the  rate  of  pressure  increase  (Geschwin  Jigkcit  tier  Druck- 
steigerung).  If  any  of  these  values  are  greater  than  cal¬ 
culated  for  a  given  weapon,  the  propellant  is  not  suitable. 
Also,  it  must  be  certain  that  the  combustion  of  a  piopellant 

will  not  develop  into  a  detonation.  The  faster  the  rate  of 
increase  of  pressure  of  a  propellant  the  greater  is  the 
Offensivitiit. 

’litis  property  ol  a  propellant  may  be  judged  from  the 
following  test: 

Usual  fixed  charges  of  various  propellants  to  he  tested 
are  lired  in  a  weapon  provided  with  a  device  for  deter¬ 


mining,  the  gas  pressure.  The  tests  are  repeated  with 
t barges  increased  2 V,  and  then  with  charges  increased 
V)  r.  lahlc  If)  gives  results  ol  tests  conducted  by 
Ifuinswig.  (  See  below  ). 

Reference: 

II.Hrunswig,  Das  ruuchhee  I'ulvct,  U.  do  Gruytcr,  Hraun- 
sehwcig  (1920),  pp  220-221. 

Optolene.  A  liquid  rocket  fuel  consisting  ol  about  50% 

Vi  sol,  10-20  ';  aniline  and  the  rest  being  Optol  (a  coal 

tar  product  containing  phenol),  benzene  and  xylene.  Density 
0.9.  It  was  used  in  the  Wasscrfail  missile  in  conjunction 
with  conc.l  nitric  acid  (eontg  about  10%  sulfuric  acid), 
which  served  as  an  oxygen  carrier.  The  ratio  was  0.24 
parts  of  Optolene  per  1  part  of  acid.  The  theoretical  specific 
impulse  for  this  mixture  was  214  ll>/lb/sec,  but  they 

actually  obtained  only  IK).  This  value  was  nearly  equal 
to  that  obtained  when  using  Visol/nitric  acid. 

Reference:  Gollin,  C'.IOS  Kept  28-56  (1945),  p  19. 

Pak  oder  PAK.  Abbreviation  of  Punzerabwehrkanone,  which 
means  Antitank  Cannon,  or  more  literally  Anti-Armor 

Defence  Cannon. 

Polotinol .  Trade  name  (or  aliphatic  ortho-phthalic  acid 

enters  of  the  general  formula  C  II  (COO.C  II  .)„,  pro- 

04  N  2N+1  2 

posed  in  1  ‘>27  by  Noll  as  plasticizers  lor  NC.  Palatinols 
were  manufactured  during  VW  II  by  the  I  u  l.'arbcnindustrie 
and  used  in  some  propellants  and  explosives, 
l-’ollowing  ate  examples  of  Palatinols: 

Polotinol  A.  Diethylester  ol  o-phthalic  acid 
Polotinol  C(Klaol).Dibutvlcster  of  o-phthalic  acid, 
d  1.0543  and  bp  320°C 

Polotinol  HC.  Di-iso-lmty tester  ol  o-phthalic  acid; 
d  1.0490  and  b  p  405  to  3I5°C 
Polotinol  M.  Dimetbylester  of  o-phthalic  acid. 
Palatinolsnre  practicallynon-volatilefan  advantage  over 
camphor)  and  Jo  not  become  rancid  in  storage  fan  advantage 
over  castor  oil). 

References: 

1)  \1  .krannicii,  kunstoffe,  Lehmann,  Berlin  (1943),  p  40 
Z)  Kast-.Metz,  Cliemischc  Untcrsuchung  der  Spreng-  und 
/iindstoffe,  Vicwcg,  Braunschweig  (1944),  p  161. 

Pontopollit.  A  dynamite  manufactured  more  than  59  years 
ago  at  Opladen,  near  kiiln:  NG  mixed  with  napthalcne  70, 
kicselgulu  20,  Ba  sulfate  7  and  chalk  3%. '  Daniel,  Dic- 
ttonaire.  Paris  (1902),  p  V)1)  J. 


Table  30 

(Offensivitiit) 


Charges 

Sample  1 

Sompl 

e  2 

Gas 

pressure 

(atm) 

I  HI 

Gas 

Pressure 

(atm) 

Pressure 

increase 

Gas 

Pressure 

(atm) 

l||l 

Atm 

■an 

Atm 

% 

Atm 

% 

Usual  fixed 

620 

•  . 

540 

.  . 

400 

m 

Increased  257c 

1000 

380 

61 

800 

1  ] 

48 

890 

490 

122 

Increased  5074 

1160 

160 

16 

1040 

■9 

30 

1300 

410 

46 

Note:  Of  the  three  samples  the  last  has  the  highest  Offensivitat  because  the  percentage  increase  in  pressure  ia 
the  greatest. 


PANZER  (Armor  or  Armed  Vehicle)  (In  collaboration  with 
Col  '  G.II.Jarrctt  and  Mr  k.l-.keinpf  of  Museum .  Aberdeen 
Proving  Ground,  Md). 

Under  the  term  Panzer,  the  Germans  included  the 
following  armed  vehicles: 


u)  Aufkldrungsponzer  (AufkIPz). 
connuissance  vehicle 

b)  Flokpnnzer  (PlttkPz).  Special 
armor  cover:  used  as  AA  weapon 

c)  Fliegerleltponxer.  Armored  observation 


Light  armored  re¬ 
vehicle  with 


full 


car  used 
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willi  Itt'iii  line  ,ii rcr.i It 

"  Funklchkpanxcr.  Radio  y.uiur  f ,  liglu  armored  vehicle 
...  let  -.pu'iitl  te.es 

!•'  Funkpanzer, Armored  vehicle  for  troop  radio  communica- 
.  ’.ion  . 

'  I'  Ceponterte  Munitionstranxport  Kompfwogen.  Armored 
.  vehicle  lot  transporting  ammunition.  It  belonged  to  the 
class  ol  Sc  1 1 tit zenp tin y.e rvv ;i (;c-n 

y.)  Jogdpanzcr  IJpU’/.),  culled  also  Punzer|ogor  (Ih.lui;), 
link  destroyer,  rank  hunter  or  pursuit  tank.  It  vis 
a  highly  mobile,  lightly  armored  and  heavily  armed 
combat  .stttomotive  vehicle  constructed  of  a  half  track 
or  tank  chassis  and  designed  to  catch  up  with  and 
•les troy  enemy  tanks.  Like  a  tank  it  was  able  to  leave 
roadways  and  maneuver  over  rough  terrain 

h)  Londeponzer.  Armored  amphibious  troop  carrier. 

i)  Luftlandeponzor.  Li ght  armored  vehicle  used  with 
.:  Airborne 

i)  Munitienstransporf  Kompfwogen.  See  (jep.tn  zertc 
Munitionstransport  Katnp.'wagen 

k)  P  onzerbefehl  swogen  (PzIlcfV  g)  Commander’s  tank. 

It  carried  a  superstructure,  a  two-way  radio  and  a 
minimum  ol  armor  and  arms 

l)  Panxerbeobochtungswagen  (PzDcoU  g).  Armored  car 
used  for  artillery  spot  tint; 

ml  Ponxerjoger.  See  Jagdpanzet 

nj  PanxerkompKvSj.a  (Pr.Kpfw  or  PzHpfV.  c),  called 
also  Kompfwogen  (Kpfttg),  Panxe»wogen  (PzVfg)  ,  or 
-imply  Ponxer.was  a  heavily  urmored  uutomorivc  combat 
vehicle  mounted  on  a  tractor  (such  ,v;  a  caterpillar 
type)  and  capable  ol  traversing  very  rough  terrain; 
used  in  organized  front  line  units  for  a  spearhead. 
Note:  The  first  tank  was  built  during  VkW  I  by  the  British 
anil  used  in  September  1916  on  the  Somme.  In  order  to  keep 
secret  the  construction  of  the  new  weapon,  it  was  listed 
in  shop  orders  as  "A  Water  Cartier  from  Messopotnmia"  and 
this  name  was  later  shorn  .ed  to"Tank"(Uef  81 

o)  Pcmxerkampfwogen  Flommeowerfor .  Armored  vehicle 
equipped  with  a  flame  thrower 

p)  Ponxermunitlonstronsport  Kompfwogen. See  Gepanzerte 
Munitionstransport  Knmpfwagen 

r)  P onxersponw o yen  (P,’co‘),  or  PSW).  Rapid  ,  lightly 
armored  vehicle  for  rciumiaissancc 

s)  Ponxerwoqen.See  Panzc:kampfwag.n 

t)  Panxerworfer.  Armored  rocket  projector 

u)  Sehutxenpanxerwagen  (SPW)  Multip  tpose  armored 
-at  used  with  Armored  Infantry,  e  g  to  tran  aort  personnel 
or  ammunition 

v)  Selbxtfohrlofette  (Sfl  or  St'.  Self-propelled  aitillery 
consisting  of  gun  mounts  (gun  carnages)  '"hieh  had 
their  own  motor  power  to  carry  them  into  combat.  Each 
mount  could  have  protective  armor  and  heavy  caterpillar 
treads  to  enable  it  to  leave  roadways  and  maneuver 
over  rough  terrain.  It  differed  from  Towed  Guns 

w)  Sonderkraftfahrzeug  (SdKfz).  Any  specialized  vehicle, 
such  as  a  tank,  tank  destroyer  or  self-propelled  mount, 
might  bedesignated  as  SdKfz 

x)  Sturmponxer  (StuPz),  called  also  Sturmgesehutx 
(StuGesch),  Front  line  support  armored  vehicles  supply¬ 
ing  overhead  lire  power  against  infantry 

Following  is  a  brief  description  of  tank  development 
in  Germany  before  nnd  during  VfW  U: 

Due  to  the  restrictions  imposed  by  the  Treaty  of 
Versailles  (1919),  the  Germans  did  not  have  the  right  to 
build  tanks.  Nevertheless  they  by-passed  the  restrictions 
and  started  to  build  tanks  as  early  as  1926  when  Rhein- 
metal)  Co  came  out  with  a  21-ton  tank  armed  with  a  75  mm 
gun.  In  1927-1928  the  so-called  Londwlrtscboftlleher 
Schlepper,  abbreviated  as  LAS  (Agricultural  Tractor)  was 
constructed,  which  by  a  clever  arrangement,  could  be 
easily  converted  into  a  tank  and  this  was  later  done.  The 
resulting  tank  was  designated  as  PzKpfw  I  ot  SdKfz  101, 
Its  first  variation  (Model  a),  which  appeared  before  the 
Spanish  Civil  War  (1934),wetghel  5.7  tons  and  had  a  max 
speed  of  25  rnpli,  while  its  second  variation  (Model  b) 
weighed  6  tons  and  had  a  max  speed  of  32  mph.  Both 
models  were  armed  with  7.92  mm  machine  guns,  MG -13 
(Dreyse).  The  chassis  of  Model  b,  was  also  used  for  the 
commander’s  rank  (PzBefWg  I),  for  the  tank  destroyer 
PxJog  I  |  which  was  armed  with  a  4.7  cm  Pak  (0 J  and 
for  a  self-propelled  mount  carrying  a  15  cm  alG  33  ()50  mm 
medium  infantry  gun) 


,  Several  oilier  tanks  were  constructed  in  the  period 
ije'ore  the  Nazis  repudiated  the  treaty  ol  Versailles  but 
the  real  work  started  after  1935  when  the  following  plantJ 
went  into  tank  development  and  production:  a)  Friedrich 
Marienfeb?e,en*  MAN,  Nurnberg;  c)  Daimler-Benz,  Berlin- 
i'dsseliorf’  J  Hcnsehcl,  Kassel  and  e)  Rheinmetall, 

first  design  project  was  a  10-ton  tank  begun  in 

develop.?  *,-!*  f  £zKp,W,  "  »  SdKpfx  121  was  eventually 
developed.  1  he  handling  of  this  project  set  the  pattern 
lor  nearly  all  the  tanks  developed  up  to  about  1911,  such  as 

i„i<Vi-,\5oxov“ud  CLVen  60'*  tanks  (‘iesiKncd  by  llensehel 
in  1937-1939),  but  they  were  never  mass-produced. 

.  .  PzKpfw  II 

fhe  ongmnl  tnnk,  PzKpfw  |[  (SdKfz  121)  weighed 
,l.  e‘  A1*'  tons  and  carried  one  20  mm  gun  (either  2  cm 
KwK  30  or  2  cm  Pak  38)  and  one  7.92  mm  MG.  Its  max 
speed  wps  30  mph.  The  tank  was  made  in  several  modifica* 
tions  (a,  h,  c,  f,  g  A  j).  Its  chassis  was  also  used  for  a 
tank  destrover,  a  self-propelled  mount, etc  such  as: 

a)  Tank  destroyer,  nicknamed  Marder  II  (Mattcn  II) and 
designated  7.5  cm  Pak  aul  Sf  11  (SdKfz  131)  which 
carried  one  75  cm  A/T  gun  pattern  10/2,  18  calibers 
long.  Vt  1 1,6  tons  and  max  speed  25  nipli.  Its  modifica¬ 
tion  carrying  one  Russian  76.2  mm  A/T  gun  was 
designated  7.02  cm  Pak  (r)  auf  SI  II  Ausf  B  (SdKfz  132). 

Note:  Mnrder  38  is  described  at  the  end  of  this  section 
under  Czech  tanks. 

b)  Sell-propelled  mount  nicknamed  Wespa  (Wasp) 
and  designated  10.5  cm  1F1I  auf  Sf  !!  (SdKfz  121) 
carried  one  105  mm  light  howitzer  known  as  10.5  cm 
U'1118  M  total  *t  12.5  tons,  max  speed  25  mph 

c)  Self-propelled  mount,  designated  15  cm  sIG  33  auf 
Sf  II,  carried  one  150  mm  medium  infantry  gun  (howitzer), 
pattern  33,  total  wt  12  tons,  max  speed  25  mph 

d)  Flame  thrower  tank  dcsimiated  as  PzKpfw  II  (FIW) 
or  P anzerkampfwagen  II  (Flamm.nwerf.r),  carried  two 
flame  throwers  and  one  MG  31,  wt  12.6  tons  and  max 
speed  34  mph 

e)  Reconnaissance  tank,  nicknamed  Luchs  (Lynx) 
and  designated  as  AufkIPxll,  IPzSpWgll  (SdKfz  123) 
carried  one  20  mm  gun  (2  cm  KwK  38)  and  one  MG. 
Wt  1  3  tons  and  max  speed  40  mph. 

PzKpfw  III 

Although  the  design  of  PzKpfw  III  started  several 
years  before  WW  11,  the  tank  did  not  reach  the  front  until 
1911,  later  than  the  PzKpfw  IV.  The  tank  111  was  known  in 
several  mollifications  and  some  of  them  were  equipped 
with  torsion  har  suspension  designed  by  Dr  Porccne. 


In  genera!  PzKpfw  III  was  considered  one  of  the  most 
original  and  successful  German  tanks.  About  6700  of  them 
were  produced  between  1941  and  1943,  most  of  them  at  rhe 
Daimler-Benz  factory. 

Following  are  the  principal  tank  III  versions  as  well 
as  a  flame  thrower  and  self-propelled  mounts  utilizing 
PzKpfw  III  chassis: 

a)  PzKpfw  III  (Models  A.B.C.D  A  li)  (SdKfz  141) 
were  tanks  weighing  18  to  20  tons  atmed  with  one 
50  mm  short  barrel  gun  (5  cm  KwK)  and  two  MGs  34. 
Max  speed  28  mph 

b)  PzKpw  III  (Models  F,  G  A  II)  were  tanks  weighing 
about  25  tons  and  armed  with  one  50  mm  short  barrel 
gun  (5  cm  KwK)  and  two  MGs  34.  Max  speed  28  mph. 

Note:  The  above  gun  fired  a  4;$  lb  shell  at  a  muz  vel  of 
2250  f/s. 

c)  PzKpfw  III  .Models  J,  J(Tp)  A  K  1  were  tanks 
weighing  about  24.5  tons  and  armed  with  one  50  mm 
long  barrel  gun  (5  cm  KwK  39)  and  two  MGs  34.  Max 
speed  28  mph. 

Note:  As  the  short  gun  of  previous  models  proved  to  be 
inefficient  against  American  medium  tanks  M3  (General 
Grant),  it  was  replaced  by  a  long  gun  (60  calibers  long) 
which  had  a_  much  higher  muzz  vcl.  Model  J  marked  Tp 
(Tropen)  was  insulated  against  African  desert  heat. 

d)  PzKpfw  III  (Models  L,  M,  N  A  O)  were  ranks  weigh¬ 
ing  about  24  tons  and  armed  with  two  MGs  34  and 
one  75  mm  gun  (7,4  cm  KwK)  or  one  37  mm  long  barrel 
gun  (3.7  cm  KwK  39).  Max  speed  28  mph 

e)  Commanders  tank,  PzBefWg  III  (SdKfz  143)  weighed 
24,5  tons  and  carried  a  dummy  37  mm  or  50  mm  gun 
and  two  MGs  which  might  also  have  been  dummies. 
Max  speed  25  mph. 
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...  PxKpfw  IV 

•  I..  V'.'  .  '  I  !llt'  d}‘v,‘ lopment  of  Pzkpfw  IV  began  at 
tin  krupp  plant  as  early  as  the  summer  of  I‘>5<.  an, I  the 
t  ml.  was  actually  use.)  in  the  Polish  (!95<))  ami  t  rench 
(!•> to)  campaigns. 

Following  are  the  versions  ol  tank  IV  as  well  as  the 
i  v’"/  i!ill,|1.Pl:i  Utiliniiif,  tliassis  ol  i-zkpiw  IV, 

Pzkpfw  III,  |\,  |/.Jag  IV  or  Pzjiig  III  IV: 

a)  Pzkpfw  IV  f Miulels  A.U.C.n  (k  I.)  (S,lkfz  It.i)  were 
tanks  weighing  22.  t  to  21.0  tons  ami  armed  with  one 
.  *>  mm  *un,  v.iliUfs  lonj;  anJ  two  M(Js  Vi,  Max 
speed  28  mph 

10  PzKpfw  IV  (Models  r  &  Ci)  (Sdkfz  If.!.'])  and  (Models 
*■»  J  «  h)  Mukfz  1(,1.  2)  were  tanks  weighing  about 
2o  tons  ami  armed  as  follows:  one  7.5  cm  KwK  I  /24 
or  one  7.5  cm  kwk  -10  I-  '48  lor  models  F  and  0,‘and 
one  7.5  cm  Kwk  I  /48  for  models  F,  J  &  K 
Notes:  The  75  mm  pun,  21  calibers  long,  fired  a  15.5  l!> 
shell  with  a  velocity  of  1650  f/s,  while  the  71  mm  pun, 
48  caltlwa  ,on*t>  flreJ  tl,c  san"-  shell  with  a  velocity  of 
2(>00  f/s 

c)  Tank  destroyer  desipnaied  as  Jagdponzer  IV  flpdPz 
IV),  Panzerjager  IV  (Pzjlip  IV)  of  Sdkfz  I  (.2,  wet  plied 
about  2b.5  tons  and  carried  either  a  75  mm  assault 
pun,  18  calibers  lone  (7.5  cm  Stuk  12.  I./48)  or  a  75  mm 
assault  pun,  70  calibers  lonp  (7.5  cm  Stuk  12,  I./70). 
The  ensemble  wriphed  about  26.5  tons  and  had  a  max 
speed  of  25  mph 

Note:  This  weapon  was  listed  hy  G.B.Jarrett  as  a  self- 
propelled  mount 

e)  8.8  cm  Pak  45/1  auf  Pzkpfw  IV  (Sdkfz  KM),  nick¬ 
named  Horniss,  (Hornet)  consisted  of  an  88  mm  A/'T 
pun  on  a  tank  IV  chassis.  Muz  vcl  of  the  pun  was 
5781  .  f/s.  The  weapon  served  successfully  a?  the 
Russian  Itont  and  was  later  redesignated  as  Noshom 
(see  below) 

f)  8.8  cm  Pak  45/1  auf  Pzjag  1II/IV,  designated  also 
8.8  cm  Pak  auf  Sf  IV  and  nicknamed  Noshorn(Khinoceros) 
consisted  of  an  88  mm  A/T  pun,  71  calibers  lonp  on 
a  tank  IV  chassis.  The  ensemble  weighed  26  tons 
and  its  max  speed  was  22  mph 

Notes:  The  gun  of  the  Nashom  fired  a  22  lb  shell  with 
a  muz  vel  of  5280  f/s.  The  gun  in  the  Tiger  il  had  the  same 
muzzle  velocity  and  used  the  same  ammunition 
Both  the  llomisse  and  the  Nashom  were  listed  by  G.B.Jarrett 
as  self-propelled  mounts 

g)  Self-propelled  mounts  (Selbstfohrlefetten  IV,  ab¬ 
breviated.  Sf),  called  also  assault  puns  (Stiirmges ehutze) 
ezisted  in  the  following  models: 

1)  2  cm  Flakvicrlmg  auf  Sf  IV,  nicknamed  Wirbel. 
wind  (Whirlwind)  was  a  20  mm  four-barreled  AA  gun 
on  a  tank  IV  chassis.  It  was  used  since  1944 
7)  5.7  cm  Flak  au!  Sf  IV,  nicknamed  Ostwind  (Fast 
Wind)  was  a  57  mm  AA  gun  on  a  tank  IV  chassis.  It 
was  used  since  1944 

5)  10.5  cm  Stull  42  L.'12  auf  Pzkpfw  IV,  designated 
also  as  10.5  cm.  1F1I  42  auf  Sf  IV,  consisted  ol  a 
105  mm  light  howitzer,  12  calibers  long  on  a  modified 
tank  IV  chassis.  It  weighed  19.2  tons  and  had  a 
maz  speed  of  25  mph 

4)  15  cm  Stull  45  (or  15  cm  sIG  33)  auf  Pzkpfw  IV, 
designated  as  Sdkfz  163,  consisted  of  a  150  mm 
medium  heavy  infantry  gun  33  on  a  tank  IV  chassis. 
It  weighed  79  tons  and  hnd  a  max  speed  of  25  mph. 
It  was  also  called  Sturmponzer  43  and  nicknamed 
brummbor  (Grizzly  Bear) 
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15  tm  sPII  auf  Sf  IV  (Sdkfz  ll.t.l,  omM hu-.I  „t 

•*.  1  .  .  Hietiium  heavy  hm-  itz.tr  on  a  tank  III  ,V 

t-hassis.  It  -as  nicknamed  Hummel  ( Humble-Bee). 

#t  28  tons  .iiid  max  speed  25  mph 

.  ,:u;k  ‘V  tl,u.ssis  were  us.  .1  as  ammunition 

tnrricrs  (Munitlonstrqger)  and  one  of  the  units  carried  a 
crane  and  shells  for  heavy  mortars  Xorl  and  Thor.  (s,.,. 
ihor  and  kttrl  Mortars 

.  Most  of  the  above  tanks  were  vt-rv  successful  in  the 
°f  |J°!i,nd  <«‘’W),  Belgium,  Holland  and  Franc, • 
(1/40)  but  proved  to  be  inadequate  during  the  campaign 
in  Russia  (1941)  when  the  heavier  T* 34  tank  was  encountered. 
As  result  of  this  failure,  a  complete  revision  of  the  German 
tank  program  was  ordered  (in  1911)  by  the  High  Command. 

It  was  decided  to  develop  much  heavier  models,  e  g  ,  50  tons. 
Tins  did  not  mean,  however,  that  the  production  of  all 
previous  models  stopped.  Over  10,000  Pzkpfw  ill  aixl 
Pzkpfw  IV  were  produced  in  1913-1911  and  only  about 
100  Pzkplw  II  tanks 

lilt-  first  tank  constructed  under  the  new  nr, i .......  ...... 

t  jrL"  17.™  x: 

Ferdlnond  and  Elefont  (l-.lephant)  (See  below) 

i|  !,!*'lV|la,t'r  appeared  the  tank  developed 

was  adoo  e  l  V,Vmd  d.‘'sl*!,’,\'t*9  “»  Tiger  I  (H).  This  model 
fall  OM9T5  service  and  its  production  started  in  the 

,lw.  p'  tlH‘  S,amc,  |,eri.pd  another  heavy  tank  known  as 

„  .St.  developed  and  went  into  production  early 

l?.«  ,’n-  i  tank  -as  1,1  tended  to  replace  Panzer  III  and 

It-cause  1 1  per  j,  called  since  1913  Tiger  E  or 
(/-.ii  I  •  '  ’  PYC  ra,l\cr  'nail equate  service  at  the  Russian 
°  ,hc  ,‘,ankc  was  “tdered  by  the  High  Command 
in  order  to  meet  all  the  requirements  of  the  front.  The 
below ), lt' sl 8" e'1  tank  was  called  Tiger  II  or  king  lipcrfSee 

Following  is  the  list  of  Panthers  and  Tigers: 

Panther  (Pzkpfw  V) 

a)  Baste  ntodei  of  the  Pzkpfw  V  (S.IKfz  171)  Ponther 
weighed  4,  tons  and  carried  one  71  mm  pun,  pattern 
5">  ^lvk  42)  and  two  MGs  34.  It  carried  a 
1  f.un  m  the  top  front,  a  .3"  gun  in  the  bottom  front 
and  2”  puns  at  the  sides.  Max  speed  30  mph 
Notes:  I  he  tank  enjoyed  immunity  from  most  Allied  pro- 
icctiles  as  far  as  its  front  was  concerned,  but  the  sides 
could  be  penetnued.  its  75  mm  pun  was  capable  of  firing 
a  15  lb  shell  with  a  muz  vel  of  5006  f/s.  The  most  striking 
feature  of  this  tank  was  the  long  frontal  plate  similar 
to  tile  one  found  in  the  Russian  T-5-1  tank.  Many  of  the 
Panthers  were  covered  with  a  cement- like  paste,  which 
bad  a  very  rough  surface.  The  paste  was  intended  to  prevent 
magnetic  mines  sticking  to  the  tanks,  (some  mines  were 
drawn  to  the  tanks  hy  means  of  magnets) 

-).J,ianYJestr°ycr  J“9<*  Panzer  V  (JgdPz  V),  Pzliig  V, 
Sdkfz  173  or  8.8  cm  Pak  43/3  auf  Pzkpfw  V,  weighed 
51  tons  and  had  a  max  speed  of  30  mph.  Its  88  mm  A/T 
gun,  pattern  43  was  capable  of  firing  a  22  lb  shell  with 
a  velocity  of  3280  f/s. 

Tiger  (Pzkpfw  VI) 

a)  Original  model,  Pzkpfw  VI  (l>)  or  Tiger  I  (P),  was 
an  80  ton  tank  developed  by  Porsche,  t!.c  designer  of 
tke  Volkswagen  and  Porsche  automobiles.  The  tank 
was  equipped  with  an  ait-cooled  engine  and  an  electric 
drive.  About  100  tanks  were  built  and  shipped  to  the 
Russian  front  for  testing  under  battle  conditions.  Because 
of  some  mechanical  failures,  the  tank  was  not  accepted 
i/uf  rv.lce  ,and  pteferrence  was  given  to  the  tank  Tiger 
I  (H)  developed  by  llenschcl  (See  below).  Meanwhile 
Porsche  modified  the  chassis  of  his  tank  and  convened 
'« 'o?  self-propelled  motor  carriage  known  os  "Ferdinand* 
PzJog  VI  Ferdlnond,  Sdkfz  184,JagdPz  VI  (P)  or 
Tiger  Porsche.  It  was  equipped  with  one  MG  and  one  long- 
barreled  88  mm  gun  (8,8  cm  kwk  36),  very  effective 
against  armor.  This  tank  destroyer  was  superseded  by 
Elefont  (Filephant),  designated  as  Sdkfz  181s,  which 
carried  one  MG  and  one  88  mm  A/T  gun  ,  71  calibers 
long  (8.8  cm  Pak  43,  L/71).  The  ensemble  weighed 
about  75  tons  and  had  a  max  speed  of  22  mph. 

Note:  F.  von  Senger  und  Fitterlin  (Ref  9,  p  192)  called  the 
above  tank  destroyer,  the  JgdPz  VI  Ausf  Porsche, and  gave 
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t  >  the  High  < [.ommiind  for  service  .was  culled  PzKpfw  V| 

V'»  t  ;,L‘|  lei’  designation  was  changed  j„ 

I  7  U  to  PzKpfw  VI  (E)or  Tigef  £  ami  aliout  I  (UK)  ol 
tlifSf  tanks  were  produced  that  year.  The  wi  ol  the 
tank  was  aliout  (i0  toils,  max  spot" I  ’S  mph  ami  it 
‘‘“tried  nno  XX  mm  pun,  Si.  ealihers  Ion/:  (X.H  cm  KwK. 
I.  s(.)  .mo  two  Mtis  VI 

c)  Tiger  II  or  Tiger  B  tank  .designated  PzKpfw  VI  (!») 
J*r  ,K-i  called  also  Kouigstiger  (King  Tiger  nr 

Koval  I  igcrV  weighed  75  tons,  had  a  max  speed  ol  Vi  inpli 
and  was  equipped  with  two  Mtis  3 1  and  one  XX  mm  pun 
"1  ealil<ers  long  (8.X  cm  KwK  I..  71).  It  incorporated 
the  sloping  frontal  plate  armor  ((,••  thick),  which  had 
proven  wv  successful  in  the  Panther  design.  Its 
side  armor  was  slightly  thicker  than  V".  Tie  tank  was 
.lesi piled  for  suimiersion  up  to  IV  ft  and  all  the  joints 


were  made  waterproof  liv  using  rubber  seals.  It  resembled 
tin*  Panther  in  appearance  lait  was  lamer  and  more 
efleetive  in  performance.  Alrhonph  its  design  ••  o 
finished  only  in  l')dV,  more  than  Mil)  Tipers  II  wen 
Pioduceil  by  llenschel  Co  before  the  war  was  o\»r 
V.)  destroyer,  Jogdpon  zer  VI  (JgdP;>  VI)  or  Panzer 

Id/fcr  VI  It  (Pzl'ip  VI  It)  was  a  7’  ten  armored  vehicle 
hunt  by  tile  Nibelungenwerke.  It  carried  one  MCi  ami 
one  12X  mm  A.'T  pun,  S5  calibers  lonp  (I2.X  cm  Pak, 
L  55).  Max  speed  22  mph 

e)  Jogd  Tiger  or  Tiger  Jager  was  a  77  ton  tank  des.rovcr 
equipped  with  a  12h  mm  pun,  <>b  calibers  lonp  (I2.S  cm 
I 'ilk  II  or  12.x  cm  PJK  11).  Max  speml  2r-  mph 
0  Sturmtiger  (Sturmpanr.er  VI  mit  VX  cm  Morser),  called 
also  Sturminorser  ,was  a  self-propelled  mount  consisting 
of  a  VtO  mm  Kockct  Projector  :  Vx  cm  P.akctenwerler  i.ll 
mounted  on  a  Tiger  hi  chassis.  It  weighed  ..S  tons 
and  had  a  max  vel  of  25  mph. 

Czech  Tanks 


During  World  War  II  the  Germans  also  lists1  some  Czech 
tanks,  such  ns  the  T-38,  manufactured  liv  skodawerke, 
Pilsen.  The  original  model,  built  before  W'V  II,  was  de¬ 
signed  by  the  Germans  as  PzKpfw  38(t).  It  weighed  II.? 
tons  and  carried  one  37  mm  gun  3’  (Czech)  [  3.7  cm  KwK 
37(t)  :  and  one  MG  37f(>.echl.  Its  maximum  speed  was 
l(i  mph. 

Because  the  above  37  mm  gun  had  insufficient  armor 
penctraticr.,  it  was  replaced  in  1912  by  a  more  powerful 
gun,  the  7.5  cm  KwK  40,  L/-1R.  It  had  no  muzzle  brake. 
At  the  same  time  the  speed  of  the  tank  was  increased  by 
installing  a  more  powerful  engine.  The  resulting  ensemble 
was  a  tank  destroyer  designated  as  Jugdponier  38(t)  nick* 
named  Heller  (Itaiter).  It  weighed  17.5  tons  and  had  a 
max  speed  of  23.5  mph.  It  also  carried  one  MG  34. 

Note:  "lletzer”  resembled  in  appearance  PzJog  13!Sehwelz) 
except  that  the  gun  on  this  Swiss  tank  had  a  muzzle  brake. 

Another  version  of  T-38,  designated  JogdPz  38  Flam, 
catried  a  flame  thrower  in  lieu  of  a  gun  .Other  T-38versions 
served  as  self-propelled  mounts:  the  first  SP  mount, 
designated  15  cm  sIC  33/1  ouf  PzKpfw  38(0,  carried  a 
150  mm  medium  heavy  infantry  gun  (howitzer)  33/1.  the 
second,  designated  2  cm  Flak  ouf  PzKpfw  38(0,  carried 
a  20  mm  A  A  gun,  and  the  third,  nicknamed  Marder  38  (Marten 
38),  existed  in  two  modifications:  one,  designated  SdKfz 
138.  carried  a  15  cm  Pak  40/3  L/16,  while  the  other 
designated  SdKfz  139,  carried  a  7.62  cm  Pak  36  (russ). 
Note:  There  was  also  a  tank  destroyer  Marder  II,  which 
is  briefly  described  above  under  PzKpfw  II. 


Some  of  the  French  tanks,  such  as  the  Lorraine,  Renault, 
Hotchkiss,  and  Char  B  served  as  gun  carriers.  One  of  the 
foreign  tanks  used  by  the  Germans  was  the  Swedish 
Londswerke  (L-60),  designed  by  W'ciss.  The  tank  wns 
built  during  WW'  11  at  Budapest  (Ref  7,  pp  110-115). 

There  wttc  also  many.  wheeled  armored  cars  built 
in  Germany,  Some  information  about  them  is  given  by 
Jarreft  (Ref  7,  p  1 16), 

Several  Experimental  Tanks  other  than  those  previously 
mentioned  and  also  tank  destroyers  were  designed  by  the 
Germans,  but  none  of  them  was  put  into  production. 

Following  is  a  partial  list  of  these  vehicles: 

a)  Leopard  (Leopard).  A  28-ton  tank  developed  in  1942 
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!*>  Wou*  (Mouse)  A  PHl-ton  tank  developed  in  p/p 
l'\  .  1  ‘"oche  ul  Mi  he!  un  gen  Werke.  It  war  eqe:ppcd 
with  il,  X11  ■''-electric  drive, same  nsinTigei  I  (P)  unJ  curried 
<°Ref  A  ppTl-P)"’  SCVt,‘'  Mlis  aRl'  “  fl“'"c  thrower. 

e)  Krupp-Mous  (Krupp  Mouse).  Heavy  ranks:  I  10-  Mn- 
«nd  1.0  ton,  developed  in  1942  by  Kruno  Co. 
Iltef  4,  p  i.) 

d)  Series  E  tanks  of  vliicli  E-103  was  a  solver-heavy 
tank  of  13(1-140  tons.  The  li-lOO  was  designed  in 
l.'M  3-19  il  by  the  engineering  staff  ol  Adlerwerke, 

1  rinktuit  a ■' M  umlcr  direction  of  11UA  (lleereswaffcnamt) 
(  Refs  V  and  3) 

e)  Bar  (Hear)  was  a  100-ton  tank  which  carried  a  305  ir.m 

breeeh-loading  mortar  (not  rocket  type)  (Ref  4,  p  (,) 
l)  1500-ton  tank  mounting  an  X00  mm  gun  as  main 
arm  luienr  -.■».{  ISO  mm  guns  ill  rear  uuarter  turrets. 

I  be  frontal  armor  was  230  mm  thick  and  placed  at 
|3  degrees  (Ret  f,  p  (.). 

References: 


I  )  Aihmi,  l  iel.l  Artillery  Journal,  34,  V(iX-0  (1911) 

2)  G.K.l.trrett.  Ibid,  35,  4  3!  (19(5) 

Vlf  .lus  Kept  2X-V  ( 1 9 10), Development  of  'h"  Tank 
i)  (  It's  Kept  j'-.V  ( !9l(), History  of  German  Tank  Develop¬ 
ment 


S)  t  |ik  Repr  32-3)  ( 1946), Tank  Development  at  the  Daimler- 
Benz  lactoiy 

i')  (.IDS  Kept  32-35  (1940)  Development  of  New  Series  of 
t.ertaan  Tanks  up  to  bind  of  March  1945 

">  3r.H.Ja:rett,"Aclilung  I'anzcr*  The  Story  of  German  Tanks 
in  World  War  II,  Great  Oaks,  RD  1,  Aberdeen  Md  (1948) 
X)  Merriam-Webster’s  New  International  Dictionary,  Merriam 
Co,  Springfield  Mass  (1951),  p  25~? 

•’)  Dr  F.  v  Setigcr  u  Ktierlin,  Tuschcnbuch  der  Panzer 
|9  i  3-I9S4,  Lehmanns  Vcrlag,  Munchen  (1954). 


Ponzerfuust  (Armored  Fist).  A  hollow  charge  antitank 
rocket  grenade  fired  from  a  tubular  discharger.  Its  smaller 
model  Panzerfoust  30  kleln,  was  formerly  called  Foust- 
patrone  I  and  its  larger  model  Panzerfoust  30  was  called 
Faustpatrone  2.  The  latest  models  were  Panzerfoust  60 
and  Panzerfoust  100  (See  also  4-1.5  mm  Rccoilless  Grenade 
Disci  arger,  under  Weapons  and  also  Faustpatrone). 


Ponxergrcnote  Pzgr  (Armorpiercing  Projectile;  Antitank 
Shell).  Ma  •'  types  of  such  projectiles  are  listed  under 
Granatc.and  c  'scribed  in  TM  9-1985-3  (1953). 

Besides  the  conventional  types  of  AP  projectiles, 
and  projectiles  with  hollow  (shaped)  charges,  the  Germans 
used  some  Sabot  projectiles  such  as  TypeG  Sabot  Projectile 
(p  367)  and  the  75/88  mm  Brand  Sabot  Projectile,  developed 
by  the  French  establishment  of  Fdgar  Brand.  More  effective 
were  the  Arrowheod  Type  Projectiles  with  a  Tungsten 
Carbide  Core  such  as:  2.8-2.0  cm  Pzgr  used  in  Tapered 
Bore  Gun  PzB  41  (p  372),  3.7  cm  PzgrPatr  40  used  in 

3.7  cm  P.tk(p  373),  -1.2-2.8  cm  PzgrPatr  used  in  Tapered 
Bore  Gun  LPak  4!(p  375),  4.7  cm  PzgrPutr  40  used  in 
Czech  guns  4.7  cm  Pak(t)  and  4.7  cm  K  36(tXp  375), 
5  cm  PzgrPatr  40  used  in  Tank  guns  5  cm  KwK  &  5  cm 
KwK  39  and  in  A/T  Gun  5  cm  Pak  38(p  376),  7.5  cm 
PzgrPatr  41  used  in  A/T  Gun,  7.5  cm  Pak  41(p  378). 


S'WH-J  Uf"r ’use  ' ,lr?>t'clii*f  »“s  Jc- 

*•**•*  Germans  attempted  to  1  8ut>s.  At  first 

ioc.iU  IV. «  «  ,,‘V  .w  !''«■  arrowhead  type  pf0- 

developed  a  project! It-  ol  iiormalSsU|!!.lil’des;IInl,ii  l,lact  'hey 
plastic  interior  sleeve  to  Live  |J  i  .  ,  l,u‘  employed 

I1' cc|>  it  relatively  light.  This  shell  J  *  o'  sl,t'11  anH  still 

'lie  Ordnance  Xbl ’ioM  nbc‘lh  *  • 1  »K««-sl,Ur g 

'lie  following  components:  a)  ahal  li'sVic’e  I  d  “’"’T"'.'1  of 
alloy,  screwed  onto  the  shell  Id  .  P  i,lum,,,um 

consisting  of  t  unes  ten  r  irld  l,!  ,!  “'V  “".""'-piercing  cote, 

icctL^d^,,:/^;^^/"-  °r  «-««•  Typ.  Pro- 

1  hf  projectiles  constructed!  at  rim  i>«  i  i* 
at  >uuriiruckcn  were  very  effective  for  ill  Want 

(See  also  under  Arrow  Pmw.rriU  \  Pcnf  lrrtt,n£  concrete* 

V~.  A ie s sn e r  f V 'ro j ecti I eV *  CRoch lYnT  * u* ^ 

Miool  r  n»  jee  liles).  *  chlin^,  Projectiles  and 

Ponzerhandmlno.  See  under  Hafthohlladung. 
SiwSw),5"  unilt‘r  '•anJmincn  and  uU"  P  2f.2 

PuoDchenh,eClt'  ,  P°n,e,,ous,<  Ponxerwurfkanone  ond 

"nJdurin^V  ;:  J^d  More 

simi!..r  to  the  tCol^  I  l.oavlor  aLThad 

a  shorter  range  than  the  latter.  „  was  superset  ",y  it 
'i.naerfnust.  which  was  a  better  weapon  with  a  raige  “ 

cs'en'th'l|ryS't,1enH,;r  W"f°n>  «I!*J  "><•  »>iiPPchen,  was 
eirrlvV  y  .8‘8  tm  1  anz'rsclireck  mounted  on  a  light 
•  "age.  1  lie  Panx.erwurfkanonc  was  a  long-rance 

uheSZc,;;;  rhr;:nK  a  sh!,puj  ch«^  Sloped  **  «£ 

(See  alao  und  ,  J  J  sn,°‘Hl"l»re  «-«cm  mortar. 

Kcferenees?  ^  88  n"n 

Kwearch  in  uw  »•  «»*r.  -MY 

KK,Cr'S^  und  Sciliesstoffe,  Kascher,  «IHdt 

Ponzerwerfc,  42.  Sec  under  Kocket  Launchers. 
Panzerwurfkonone  .  See  under  IWerschreck. 

introduce.My'The  Luftwafte  fo^use  i^chT  6renade* 

armored  vehicles  of  all  tvm*«  *  **n  c  ,  ?  combat  against 

Swat  ss®^V~?ws.  *  atifei 

Kcfcrence: 

1)  A.J.Dere,  Ordnance  Sergeunt.Oct  1945.  r>  R 

2)  Anon,  Intelligence  Bulletin  S,  No  7  (1945)* 


&NZEMURFM/Nr  t(!\ 


Popp, nine.  Sec  under  l.andminen  and  also  on  n  261  of 

TM  9-1  >>85-2  (1953). 

Parachute  Flore.  See  unJer  Flare. 
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Porommon.  Mixture  <>f  Am  on  j 

I.t  military  purpose^"-’ a  c?.,!?  “[“!  T'"'" 

Schiesstolfe,  Zurich  (l«M8),  p  9i'  ;/  "  ,ai-uri  Prer*K'  und 

during"**'  INnmGreat  ItritaiL^Ld  ' "*  “cticK  developed 

I  he  tactic  consisted  of  drooDin»*K^  a8a,na'  'he  Germans, 
vi ous ly  illuminated  by  flares  5®  r°n  *  “'*«  P  re- 

planes.  ^  "ares  u'opped  from  the  leading 

This  method  permitted  mote  accurate  bombing  of  the  ta»et 
c«mnmnica,i„Ji'{V^5)i‘HnK  °f  P‘Ca,‘nny  Arsenal;  private' 
(See  also  Pyrotechnic  Antipathfinder  Devices). 

Patrone.  See  Catltidgi  . 

from  ^uircraf?  I^dLsitmed  ^"'atlaclt  *fW?r  bomb>.  r<ileas'd 
or  smaller  objects.  .  TM  <>1985-2  f  I  W)"  p,pl,i95^fP]1.Ul  sh,ps 

ru"rs".t,l."';t  wm"1;/',".";  <* 

,h,  ««.  r'„:i  zz'tzsz  z 

itncmun  t  was  the  A-3,  the  predecessor  of  theA-d  Uorket 
commonly  known  V-2.  ’ 

<>..v  at.  Jaissutsss  a  «~»« 

H.ZZ~k  """  *•  Zo.c  .1  Getmany. 

mnnm-i,o'‘  A~"  s"ri"*  A"™“d's 

nwCtreiST"  to  *v  "•  *“"■  »» 

3)  J.G.  1  schinkel,  (3tem  ling  News  32,  2582  (1954) 
d)  b.Dornberger,  V-2,  Viking,  N  Y  (I95d>. 


Pento  .  Same  as  Pentrit  (PJiTN). 
Pentostlt  ,  See  Swiss  section. 


J^rrrrr ,o  *•  '"-1™ 

(See  also  Fillers  Nos  16  17  tu  x->  i 

■  s  ivos  it,,  17,  28,  42  ond  under  Pentrit). 

Pentrlnlt .  See  under  Swiss  lixplosives. 

Pontrlt  Oder  Nitropento  (NP).  See  t 

a)  -n..  we,  Sm r  ™“.” 

used  in  the  USA  ^  same  as 

Fabrik>e  ,~To  n.'e'h°J’  as  c°nducttJ  at  Troisdorf 
operations':  ^  °  C°nS'S,ed  eSSt-ntiallV  •'  ‘he  following 

-  'W»°  ir  ”n ~  ““•™J 

led1^  rIUtrIOn‘SUSpFn!‘ion  of  PKTN  in  "i‘"c  acid  was 
Uined.u  12°°  mtrat0r’  Wbere  thF  mi—  »«  main- 
c)  After  this  it  went  to  a  third  vessel  »k„. 

’7  *•  a^  aad  preciphared  , “hat'S 

d  l  ,;  :,*  Wl’,Ch  W“"  dissolz'd  in  the  stronger  acTd 

ittassir&ir  -  -  - 


Jl':  r'rV'"':r  . . — 

Iron,  which  V>r rv  ^  *°J"  “sh  soln  to  «<W°  and 

V  17  '  *■ 1  N  'vas*run  (o  a  2nd  stabilizer 

IM-Tn" ?w«“«,iT  *l,‘‘  !ipuor  l,V  va™"'»  filtration,  the 
M-.'N  "as  *a»,'-d  will,  water  and  aspirated  „ 
moisture  content  of  7-1  tr;  1  “  “ 

*>  ,TI,‘'  "K,isl  mioU‘ial  '^  dissolved  in  <>«-;  acetone 
preheated  to  5(.  ,  and  allowed  to  ran  gradually  and 

S,,,fll‘«  ln,,,  a  vt'sscl  containing  cold  water 
,l  !t'  uc‘,,one  *a«  •««*»««  "ff  and  the  crystallized 
,  '  •  w.l’a«,f«  b»m  *he  bulk  of  the  water  by  vacuum 
l«  was  then  picked  in  rubber  hags  and  carried  to  the 

phlcgmatizmg  bouse 

t)  l  or  phlcgmatizing  (desensitizing)  PETN,  the  Trois- 
dort  l  abrik,  I)  A  -Ci  used  either  Montan  Wax,  or  a 
synthetic  1  (.;  Wax-  11a.  The  amount  of  wax  added  to 
l.!\  was  usually  10T,  although  mixtures  with  as 
liiy.li  as  M)-;  were  known.  The  crystals  of  |>KTN  were 
suspended  in  cold  water  containing  some  common  salt 
in  solution.  I  he  temperature  was  raised  to  about  10° 
and  molten  v-ax  was  added  in  a  thin  strenm.  The 
temperature  was  raised  and  the  mass  maintained  at 
the  hotline  point  until  about  20;  of  the  water  had 
evaporated 

j)  The  sluriy  was  then  cooled  (by  adding  cold  watei) 
and  filtered.  After  washing  the  phlegrtmtized  product 
with  water  and  removing  as  much  water  as  possible 
by  suction,  the  product  was  dried  to  reduce  the  moisture 
content  to  below  0.1'’..  The  material  was  then  screened 
and  packed 

Sbrik  nnr,0n',nU0US  m',h?.d  aS  practiced  «  th*  Krummel 
1  abr.k,  I)  A  -(»  was  essentially  as  follows: 

a)  The  nitrating  apparatus  consisted  of  3  stainless 
steel  vessels  connected  in  series.  A  charge  of  200  ka 
of  Ph  and  1000  kg  of  9W  nitric  acid  was  fed  into  the 
first  mtrator  (which  was  cooled  wirl,  l.,;ne  circulated 
in  coils  and  jacket)  where  .he  main  nitration  took 
place  at  13-20  during  about  10-15  minutes.  A  second 
Charge  o»  PH  and  UNO  was  meanwhile  weighed  and 
transferred  to  the  first  nitrator  immediately  after  the 
1st  hatch  was  transferred  to  the  2nd  nitrator  (which 
was  also  provided  with  jacket  cooling).  Following  this 
the  1st  batch  was  transferred  to  the  3rd  nitrator,  the 
2nd  batch  to  the  2nd  nitrator,  and  a  3rd  charge  was 
introduced  ti.ro  the  1st  nitrator, etc.  The  total  time  of 
nitration  was  about  40  minutes 

b)  In  the  3rd  nitrator,  the  mixture  was  diluted  with 
W“'f  ,*ivf  8  *ast<-  ac‘d  of  about  30K  strength 
°)  A*lcr  ^Jlerln4>  PETN  from  waste  acid,  PETN  was 
washed  with  water  and  then  digested  with  soda  ash 
solution  in  a  stabilizing  vessel  at  (50°  until  the  slurry 
was  weakly  a'kaline  (time,  about  V/,  hours).  This  was 
followed  by  water  washing  directly  on  the  filters 

d)  The  next  operation,  crystallization  from  acetone, 
was  done  in  a  continuous  manner  in  a  battery  of  6 
distillation  vessels  connected  in  series.  In  these 
vessels,  water  was  added  to  the  solution  and  the  acetone 
graduall  y  evaporated  leaving  a  water  slurry  of  PETN. 
After  removing  the  bulk  of  the  water  by  vacuum  filtration 
the  moist  PETN  (10?.  II  O)  was  transferred  to  the 
wax  phlegmatizer 

c)  Phlegmatization  was  carried  out  in  a  water  slurry 
of  315  kg  of  PETN  (contg  107.  H  O)  plus  1200  kg  of 
water  at  85  ,  to  which  wax,  usually\(ontan  or  1  G  Wax 
-11a,  in  the  proportion  of  1  part  wax  to  9  parts  PETN 
by  dry  weight,  was  added  with  stirring 


matized  PET^warpe^mUred  re*ul.a,ions.  Phieg- 

least  6**  wax  Unnhl  •  C  dipped  if  it  contained 
30*;  ofwarerfo..  ,'hipp^''rna,,“d  PF™  a,  k.as, 

(20 by  ;he  addi,ion  °i  tnt 

HKTN  in  about  6  parts  of  w«e,  ITlFl  **•  SUSpendi"« 
NO  and  adding  molten  TMr  i  I  to  about 

followed  by  cooling,  filtering^" dlvilg ‘ulT’ 
allowed  to  be  shipped  dry  (R«ff  ,)  ’  "8*  The  mntture 

Rcpt  25-16  (1945).  1  and  CIOS 

Abbreviations:  PE  Pentaerythritol. 

References:  Same  as  under  Pentritsprengstoffe. 

Pentritsprengitoffe  (Pentaerithritol  Tetranitrate  Explosives). 
Straight  Pentrit  (PETN)  was  used  under  the  name  of  Fillei 
No  3-NP  as  a  bursting  charge  in  some  grenades  and  small 
shells  (such  as  the  20  to  50  mm),  as  well  as  in  a  lower 

detonator.  Straight  PETN  was  also  used  in  a  propellant 
called  Nipolit. 

The  use  of  PETN  desensitized  with  8- 10%  wax 
was  much  more  common. 

Note:  The  wax  used  in  German  explosives  was  usually 
Montan  Wax,  obtained  from  the  lignites  found  in  many  parts 
of  Ge-many  and  countries  occupied  by  her  during  WW  II. 
The  properties  of  Montan  wax  are  comparable  to  those  of 
Carnauba  wax  imported  from  Brazil.  German  PKTN-wax 
mixtures  were  usually  dyed  pink.  The  explosive  properties 
o.  su  ch  mixtures  were  the  same  as  those  of  the  corresponding 
American  mixtures  described  under  Pentaerythritol  Tctra- 
nirrate  in  the  general  section. 

nThe  pr.‘.nC,pal  uses  of  PETN -wax  mixtures  were  as 
follows:  fillers  for  various  shells,  bombs,  grenades,  and 
some  sea  mines;  fillers  in  some  shaped  charge  ammunition; 
standard  boosters  in  chemical  and  incendiary  ammunition; 
Standard  sub-booster  in  all  types  of  ammunition  and  as  the 
core  in  a  detonating  fuse. 

Exp^sives,  desensitized  with  TNT,  are  briefly  de- 

ll ^  2^32-34  ,ent3i  7/Ti,°1  “S  We"  ““  Fill«»  Nos 

it),  iBii&v  Y  M  ,1o,  W,  42  etc).  In  sonic  mixtures  Al  was  incor¬ 
porated  and  these  were  used  in  underwater  ammunition. 

Besides  these  mixtures  there  was  also  a  pla„ic 

Fnler  No  43>  “d  "plosives  consisting 
of  PfcTN,  RDX  and  wax  (See  Filler  No  45). 

References: 

1)  Anon,  Allied  and  Enemy  Explosives,  Aberdeen  Proving 
Ground,  Md,  (1946)  pp  138-142 

2)  O.W.Stirkland  et  al,  General  Summary  of  Explosive 
Plants,  PB  Rept  No  925  (1945).  pp  42-45 

3)  A.A.Swanson  et  al,  Manufacture  of  Phlegmarized  PETN 
PB  Rept  No  320  (1945) 

4)  A.Stettbacher,  Spreng-  und  Schiesstoffe,  Zurich  (1948),  pp 

66-67. 

Pentrlto!  oder  Pento!  (Pentoiite).  See  general  section  and 
also  under  Pentrit. 

Perchlorate  Exploit  vet.  See  Perchloratsprengstoffe. 

Perch lorntlt  (Perchloratite).  A  type  of  industri.l  explosive 
based  on  perchlorates.  Table  31  gives  some  perchloratite. 
listed  m  the  book  of  Naoum  (Ref  1). 
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Ingredients- 

K  p«chlofa<e.  0f  which  up  to 
10%  of  the  total  explosive  may  be 
rt  -'aced  with  Am  i.itrate  and/or 
K  nitrate 

K  and/or  Am  perchlorate 
Am  nutate 

Note:  When  Am  perchlorate  is  in¬ 
corporated  some  of  the  Am  nitrate 
is  replaced  by  K  nitrate  in  an 
amount  chemically  equivalent  to 
the  amount  of  Am  perchlorate. 
Vegetable  meal 
Vegetable  meal  and/or  rolid 
hyili  oLoibeti 

Nitroglycerinlunge  latinized) 
Nilrodr.-iv ativrs  of  toluene  and/ 
or  r.apthalene  and/or  diphenylamin 
in  which  up  to  4%  of  the  total 
explosive  may  be  substituted 
with  nitrocellulose 


Composition 

,  % 

1 

2 

J 

60-75 

62-75 

■  - 

30-40 

■■ 

35-45 

■ 

‘  . 

1-5 

1-8 

3-8 

3-6 

_ 

. 

20-30 

20-30 

15-20 

Stettbacher  (Kef  2)  lists  the  following  perchloratites: 

Table  32 


Compos  itioci,  %  — j —  |  j 

K  perchlorate  68  35  54 

Am  nitrate  10  42  48 

TNT  and  DNT  -  14 

DNT  16  -  12 

Wood  (or  vegetable)  meal  15  6 

NG  (nitroglycerin)  4  4- 

MNN  (mononitronaphthalene)  1  -  * 

lUteieucea: 

1)  P.Naoum,  Nitroglycerin, etc,  Baltimore  (1928),  p  431 

2)  A.Stettbachet,Schiess- und  Sprengstoffe,  Leipzig  (1933), 
P  316. 


Perehloratmlnensprengstof*  (Perchlorate  Explosive  for 
Trench  Mines).  According  to  P.Naoum,Schiess-  und  Spreng- 
stoffc  (1927),  p  133.  the  following  castable  mixture,  de¬ 
veloped  during  Wt t  I  at  Zentralstelle  fur  wissenschaftlich- 
technische  Untersuchungen  in  Neubabelsberg,  was  found  to 
be  suitable  for  use  in  Wurfminen  (trench  mortars):  K  per¬ 
chlorate  56,  DNB  32  and  DNN  12%. 

Note:  This  explosive  was  called  Perdit  by  Davis  (1943). 
P  364,  but  on  p  118  Naoum  gives  a  different  formulation  for 
Perdu. 


Pnrchlorotsprengstoffa  (Perchlorate  Explosives).  Explosives 
based  on  the  perchlorates  of  ammonium,  potassium  or 
sodium  were  used  to  a  limited  extent  in  Germany,  as  for, 
instance  ;  Parammon,  Psrchlotatlte,  Perchloric,  Perdit, 
perltomnir, etc. 

(See  also  Perchlorate  Explosives  in  the  general  section). 
Note:  According  to  Davis  p  364  the  perchlorates  recovered 
from  surplus  bomba  etc  of  WV  1  (see  Perchloratminen- 
sprengstoffe  and  also  Perdit)  were  used  in  the  German  post 


1  commercial  explosives,  such  us  Percliloratit,  i't-r- 
chlorit,  Perkoronit  and  Persalit.  VUien  the  supply  of  .,mplus 
perchlorates  became  exhausted  the  manufacture  of  percliln- 
mte  explosives  was  nearly  discontinued  because  the  price 
of  new  perchlorates  was  too  high. 

PsreMorlt  (Perchlorite). A  type  of  perchlorute  explosive 
used  in  mining  before  and  during  WW  I.  Table  VI  gives  the 
composition  of  two  perchlorites 


Tabla  33 


Ingredients  and  properties 

Composition,  % 

1 

? 

K  perchlorate 

35 

34 

Am  nitrate 

42 

48 

DNT* 

10 

10 

DNN 

4 

0 

Wood  irw-sl 

9 

J 

6 

Coal  powdet 

- 

2 

NG 

4 

- 

Oxygen  Balance,  % 

Trauzl  Teat,  cc 

4-1.7 

340 

♦  1.7 
340 

*DNT  was  prepd  by  the  nitration  of  m-MNT. 


Reference:  Naoum,  Nitroglycerin,  Baltimore  (1928),  p  Hi. 

Percoronlt  (Percoronite).  A  blasting  explosive  which  re¬ 
placed  Coronit  in  stone  qua. vies  and  ote  mines:  K  per¬ 
chlorate  65,  NG  5,  aromatic  nitrocompounds  25  and  vege¬ 
table  meal  5%. 

Reference:  J.Bebie,  Manual  of  Explosives,  Macmillan, 
N  Y  (1943),  P  116. 

Psrdlt  (Perdite).  An  explosive  developed  during  WW  I  us 
a  replacement  for  the  Corps  of  Engineers  Explosive, 
(Pioneermunition)  Donarit.  The  composition  and  properties 
of  Perdit  were:  Am  nitrate  72,  K  perchlorate  10,  wood 
meal  3  and  a  eutectic  mixture  of  DNT  and  TNT  15%;  densi  y 
1.20-1.25,  Trauzl  test  value  370-380cc,  sensitivity  u> 
initiation  -  required  at  least  a  No  3  cap  for  detonation. 

ft  was  used  not  only  as  a  demolition  charge  but  als  > 
for  loading  bombs  and  trench  mortar  shells. 

References: 

1)  P.Naoum,  Schiess-  und  Sprengstoffe,  Dresden(1927),  p  1 1 H 

2)  A. Stettbacher,  Schiess- und  Sprengstoffe, Leipzig  (1933), 
P  309. 

(See  Note  under  Perchloratminensprengstoffel. 

Parkoronlt  (Percoronite).  A  type  of  mining  explosive 
manufactured  after  WW  1  from  K  perchlorate  recovered  (roin 
surplus  military  explosives.  Table  34  gives  two  examples. 
(See  next  page). 


Psrmenll  (Permonite).  A  type  of  mining  explosive  man 
ufactuted  before  WW  I  by  the  Sprengstoff  A  -G  Carbonit. 
One  such  explosive  ,  called  Gesteina-Permonit ,  was 
described  in  this  section  under  Gesteinssprengstoffe. 
Tsble  35  gives  two  examples  of  petmonites. 

(See  next  page). 
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T obi#  34 

(Pcrcoronitcs) 


Components  and  Properties 

1 

2 

K  perchlorate 

58 

59 

Am  nitrate 

8 

10 

DNT  ♦  TNT  ♦  vegetable  meal 

30 

11 

NO  (nitroglycerin) 

4 

Oxygen  Balance,  % 

♦2.2 

♦  1.8 

Density 

1.58 

1.52 

Velocity  of  Detonation,  m/sec 

5000 

4400 

Ttauzl  Test,  cc 

340 

330 

Pb  Block  Crushing,  mm 

20.0 

18.0 

Requires  for  initiation  minimum 

No  3  cap 

No  3  cap 

Gap  Test,  cm 

6.0 

4.0 

Heat  of  Explosion,  keal/kg 

1170 

1160 

Temperature  of  Explosion,  °C 

3145 

3115 

References: 

1)  P.Naoum,  Nitroglycerin,  etc,  Baltimore  (192H),  p  HO 

2)  T.L.Davis.  Chemistry  of  Powder  uml  Explosives,  Wiley, 
N  Y  (1941),  pP  164-5. 


TabU  .35 

(Pennon  ite») 


Components  and  Properties 

K  perchlorate 

mm 

mem 

Am  nitrate 

HzTM 

NG 

- 

3-4 

Collodion  cotton 

- 

.5-1 

TNT 

1 11,0 

11-13 

Starch 

12.0 

5-9 

Wood  meal 

3.0 

1. 5-3.5 

Moisture 

- 

0-2.5 

Veloc  of  Detonatior ,  m  /sec 

3780 

• 

Density 

1.13 

•  : 

Trauzl  Test,  cc 

- 

365 

Gap  Test,  cm 

- 

8.0 

Impact  Sensitivity  (2kg  weight) 

20  cm 

Permonites  were  used  in  potash  and  in  ore  mines. 
Some  permonites  were  on  the  British  Permitted  List  and 
on  the  Belgian  SOP  List. 

Reference:  A.Marshall,  Explosives,  London,  v  1  (1917), 
p  384  and  v2  (1917),  p  493. 

Parsollt  (Persalite) .  One  of  the  perchlorate  mining  ex¬ 
plosives  manufactured  from  left-over  stocks  of  WW  1  military 
explosives.  The  name  Persalit  is  mentioned  in  P.Naoum, 
Schiess-  und  Sprengstoffe(1927),P  126,  but  the  composition 
is  not  given. 

Patroklastit  odor  Halolclastlt.  Oneof  the  pre-WW  I  explosives 
used  in  potash  mines  and  stone  quar'ies:  Na  nitrate  69, 
K  nitrate  5,  sulfui  10,  coal  tar  pitch  15  *d  K  bichromate 
1%  ,  Trauzl  Test  value  157  cc  (vs  black  po  ..-ler  108)  and 
Sensitivity  to  Impact  with  a  2  kg  wt  100  cm  (bla-k  powder 
65). 

References: 

1)  A.Marshall,  Explosives.  London, 1  (1917),  p  89 

2)  A.Stettbacher. Schiess-  und  Sprengstoffe,Leipzig(1933), 

p  111. 


PETN.See  Pentrit. 

PE-Wotlo.A  nitrocellulose  *(  u. 25-t  1.50?;  nitrogen  content, 
used  for  the  manuf  of  some  smokeless  propellants  .  See 
Nitrocelluloses  and  also  Propellants. 

Pfellgeschots  .  See  Arrow  Projectile. 

Phenonthran  (Phenanthrene)  was  proposed  by  Romer  to  be 
used  as  one  of  the  ingredients  in  explosives  based  on 
cyclotrimethylenetrinitrosamine  (K-Salz),  such  as  :  K-Salz 
96.5,  phenanthrene  2.5,  and  DPIiA  1.0?;. 

Reference:  G. Romer,  Report  on  Explosives,  PBL  Kept 
No  85,160  (1946),  pp  10-13. 

Phenlx  Sprangstoffe  (Phc.iix  Explosives)  were  mining 
explosives  patented  in  1899  by  the  Sprengstoffwerke 
ttr  Nuhnsen  &  Co  in  Hamburg. 

Table  36  gives  some  examples 


Table  36 


Ingredients 

Composition  %  ! 

I 

2 

3 

4 

5 

NG 

25 

25 

30 

30 

30 

K  nitrate 

34 

- 

- 

- 

Na  nitrate 

1 

35 

32 

32 

Sawdust 

40 

- 

38 

- 

Rye  flour 

- 

40 

- 

38 

References: 

1 )  Daniel,  Dictionnaire,  des  Maticres  Explosives,  Paris, 

(1902),  p  449 

2)  L.Gody,  Traitc  des  Matieres  Explosives,  Namur(  1907),  p 

•Mr 
•  *  ./• 

Phenol  (Phenol).  Sec  general  section  and  also  BIOS  F’.ial 
I!  enr  1246(1 946), 

Phosphorus  Bombs.  Some  incendiary  bombs  contained 
phosphorus.  I-'or  instance  ,  the  50  kg  Brand  C50B  bomb 
contained  white  phosphorus  whereas  the  50  kg  Brand  C50A 
bomb  was  filled  with  301b  of  a  mixture  containing  phosphorus 
4,  benzene  86  and  pure  ruber  10";. 

Reference:  TM  9-1985-2  (1953),  PP  54-5. 

Phosphorus  Grenade.  One  of  the  incendiary  grenades  manufd 
during  VK  11  in  Germany  was  describe.)  in  BIOS  f  inal 
Rept  1233  (1946),  p  2.  It  weighed  1190  g  and  was  prepd 
from  a  casing  weighing  300  |t,  having  a  diameter  oi  105  mm. 
After  filling  the  casing  with  a  mixture  of  cotton  wool 
(4C  g)  and  naphthalene  (300  g),  the  air  was  exhausted 
and  the  mouth  of  the  grenade  was  i..:mersed  into  molten 
yellow  phosphorus.  This  operation  allowed  ubout  <50  g 
of  phosphorus  to  enter  the  grenade  and  impregnate  the  cotton 
ana  naphthalene. 

Photoflash  Bomb  (Blitzlichtcylindriscbe  Bambc,  abbreviated 
as  BLC  or  B1C),  called  also  Photographic  Flash  Bomb. 
German  bombs  were  similar  in  external  appearance  to  con¬ 
ventional  50  kg  bombs  and  parachute  flare  cases.  Their 
fillings,  which  could  be  either  flare  compositions  or.in- 
cendiary  mixtures,  were  ignited  by  electrical  or  mechanical 
aerial  burst  fuzes. 

Following  are  examples  of  photoflash  bombs: 

a)  BLC  50  bomb  weighed  10  lb  and  resembled  in  ap¬ 
pearance  the  SC  kg  Type  1  bomb  except .  that  the  case 
was  made  of  sheet  steel  with  a  heavy  nose  section. 
Body  diameter  7,8",  body  length  26.4"  and  overall 
length  41.0".  (See  also  under  Bombe) 

b)  BLC  50/ A  bomb  consisted  of  a  light  steel  casing 
42.9"  long  and  8"  in  diameter.  Its  nose  was  filled  with 
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"i  tlu*  air.  Ilie  bluck  powder  was  exploded  by  means 
of  nn  HO  mm  long  detonating  fuse  placed  Inside  the 
tulx1  passing  through  the  black  powder  -harge.  The 
fuse  was  initiated  by  means  of  un  electric  delay  fuze 
Inserted  in  the  fuze  well  in  the  side  of  the  bomb.  Total 
weight  of  the  bomb  was  4 2  kg.  The  bomb  was  insensitive 
to  bullet  impact. 

Note:  "Ilie  Pyrosrhlitl  aluminum  could  be  replaced  with 
m*.  atomized  Al  powder  called  Gflets,  or  by  mixtures  '  con¬ 
taining  magnesium  powder  described  under  Photoflnsh 
Compositions. 

Referent.-:  1M  9-|t)H5-2  (1953),  PP  65  «t  81-3. 


Photoflosh  Compositions.  Among  the  compositions  used 
by  the  Gcnnans,  may  be  mentioned  the  ones  used  in  the 
1S1.C  50/  A  bomb: 

a>  1  >  kg  of  flaked  aluminum,  called  pyrotchliff  (q  v  ). 
It  was  insensitive  .o  bullet  impact  and  had  the  following 
characteristics:  peak  light  intensity  450  million  Hefner 
candles,  time  to  fcnidi  peak  intensity  70  milliseconds 
and  total  light  output  63  million  Inlctnutiotul  candle 
seconds 

b)  30  kg  of  atomized  aluminum,  called  Grioss  (q  V  ).  It 
was  insensitive  to  bullet  impact  and  had  a  peak  light 
intensity  of  800  million  Hefner  candles*  The  time  to 
reach  peak  intensity  and  the  total  duration  of  the 
flash  were  longer  than  for  the  I  5  kg  Pyroschliff 

c)  28  kg  of  pellets  (13  mm  diam  and  .  mm  heigh)  cone 
posed  of  magnesium  powder  39,  Id  nitrate  53,  synthetic 
phenolic  resin,  6  and  talcum  2'».  It  was  sensitive  to 
rifle  bullet  impact.  Its  peak  intensity  wa3  80*;  of  that 
of  Pyroschliff,  and  the  time  tc  reach  peak  intensity 
was  100  milliseconds 

d)  28  single-perforated  pellets  (60  mm  diam  and  220  mm 
high),  each  weighing  900  g  (total  weight  of  pellet  . 25.2  kg) 
and  consisting  of  Mg  powder  50,  Na  nitrate  45  and  wax 
571.  A  length  of  detonating  fuse  was  passed  through 
each  pellet  and  the  ends  of  the  fuse  bound  together. 
It  was  sensitive  to  rifle  bullet  impact  and  had  a 
peak  intensity  (measured  through  a  yellow  fillet)  20% 
greater  than  for  15  kg  of  Pyroschliff.  The  time  to  reach 
penlf  intensify  wB«  the  same  as  for  Pyroschliff,  hut 
the  duration  of  flash  much  longer. 

Reference:  TM  9-1985-2  (1953),  PP  82-4. 


PH-Solz  (Pll-Salt).  German  name  for  Ethylsnedlaminedl- 
nitrete  (FIJDN), described  in  the  general  section.  In  Germany 
PH-Salz  was  prepd  by  treating  ethylcnedichloride  with 
ammonia  and  NaOII,  followed  by  nitration  with  nitric  acid 
not  stronger  than  50*;.  Although  PH-Salz  has  a  high  m.p. 
(185  ),  it  has  the  property  of  depressing  the  m  p  of  other 
high  m  p  compounds.  For  this  reason,  the  Germans  used 
it  to  obtain  castable  explosive  mixtures.  For  instance, 
a  mixture  of  4571  PH-Salz  and  5571  Am  nir:»te  melts  at 
105  and  can  be  cast-loaded.  Such  a  mixture  has  an  ex¬ 
plosive  power  equal  to  that  of  TNT  or  Amatol,  but  it  has 
the  disadvantage  of  shrinking  considerably  on  cooling. 
Addition  of  aqueous  Ca  nitrate  to  this  mixture  practically 
eliminates  shrinkage  and  results  in  a  vety  good  cast. 
The  following  mixtures  contg  PH-Salz  were  used  for 
filling  some  shells  as  a  substitute  for  TNT. 

a)  Ammonit:  NI^NO,  46,  PH-Salz  46  and  Ca(NO  )- 
411  aO( tech)  871;  density  of  fragments  39-40  m.  (§e*e 
Fragments  Density  Test) 

b)  Ammonit:  Nil  NO  55,  Pll-Snlz  10,  Ca(NO  )  .411  O 
10,  ROX  20, and  NuNTl  571;  d  1.53,  casting  temp*  ufc? 
density  of  fragments  4ff  m  (Ref  3) 

c)  11-5  (Ammonit):  ”||-Salz  10,  Nil  NO  50,  NaNO  5, 

Ca(NO  >  .411  O  15,  ind  RDX  20%  (Ref  2)  * 

d)  S-lo:  Pll-Salz  10,  NH^NOj  32,  NaNOs  6  or  8,  KNOj 
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2  or  0,  UDX  10  und  A1  (powder)  40',  (Ref  2) 

e)  S-22  (llexo);  Pll-Snlz  1-1,  Nil  NO  15,  NaNO  o, 

KNO  3,  ROX  14,  and  Al  (powder)  *5%  (Ref  2)  3 

f)  S-72  (llexa):  Pll-Solz  M,  Nil  NO  45,  NaNO,  9, 
KNO  j,  IINOPliA  14,  and  Al  (powder)  ft*i  (Ref  2) 

B)  Amatol  41:  Nil  NO  52,  PH-Salz  30,  Ca(NO  ) - 
jO  6,IU)X  10  and  Montan  wax  2%<Ue(  3).  32 

C.omposition"  containing  Al  were  particularly  suitable 
for  underwater  weapons  because  they  possessed  high 
blast  effect.  Pll-Salz  could  also  be  used  straight  or  slightly 
phlegmntized  .  In  the  lattet  case,  it  was  paiticularly 
suitable  for  use  in  anticunerrte  shells,  called  Be-Granate 
(Be  is  the  abbreviation  for  Beton=concrete). 

References: 

1) PD  Kept  No  925  (1945),  p  24 

2)  PB  Kept  No  1820  (1945),  p  29 

3)  PBL  Rept  No  85  160  (1946),  p  23. 

Picric  Acid  •  See  Piktiiis'nure. 

Piercing  or  Penetration  Test.  For  this  test  an  explosive 
enclosed  in  an  iron  tube,  30  mm  in  diameter  and  100  mm 
long  witli  walls  3.5  mm  thick, was  detonated  horizontally 
against  a  lead  sheet  30  mm  thick  with  sides  100  mm  long. 
The  penetration  produced  was  compared  with  that  of  a 
standard  explosive  such  as  TNT. 

Reference:  G.Romer,  PBL  Rept  85160  (1946),  p  10. 

Pike  (Hecht)  Missile.  An  experimental  guided  missile 
developed  in  1941  by  the  Kheinmetall-Uorsig  Co. 

Reference:  K.V.Gatland,  Uevelopmen  t  of  the  Guided  Missile, 
London, (1952),  pp  116-17. 

Pikrinsdure  (Picric  Acid)  (P  A  ).  Methods  of  preparation 
and  properties  ate  given  in  the  general  section.  It  would 
be  of  interest  to  know  that  in  1892  the  Chemische  Fabrik 
Gricslicin,  Get  Pat  69  837,  developed  a  unique  process 
for  loading  HE  shells  with  P  A.  This  was  carried  out  as 
follows:  a  mixture  of  P  A  and  5  to  10%  of  TNT  was  placed 
in  a  suitable  mold  which  was  heated  fot  a  short  time  to 
a  temperature  of  about  82°C  which  is  slightly  above  the 
m  p  of  TNT.  On  cooling  there  was  formed  a  solid  block 
consisting  of  crystals  of  P  A  cemented  to  the  thin  inter¬ 
mediate  layers  of  solid  TNT.  In  place  of  TNT  other  solid 
nitrocompounds  with  not  too  high  amp  may  be  used  (such 
as  DNT,  DNPh,  DNCrs,  TNCrs.  DNB,  nitrated  naphthalenes, 
xylenes,  etc),  It  was  claimed  that  the  resulting  explosives 
had  high  density,  were  safe  to  prepare,  and  were  ap¬ 
preciably  less  aenaicive  to  a  mechanical  action  than 
a  straight  P  A  (aee  Ref  1). 

During  W  II  PA  was  manufactured  for  use  as  a 
booster  (compressed),  as  well  as  a  filler  fot  some  shells, 
lend  mines,  depth  charges  (see  Filler  No  2)  and  as  a 
filler  in  stick  hand  grenades  (see  Filler  No  5). 

Cast  P  A  was  used  under  the  name  of  Filler  No  24. 
Abbreviations:  DNB  Dinitrobenzene;  DNCrs  Dinitrocresol; 
DNPh  Dinitrophenol;  DNT  Dinitrotoluene;  TNCrs  Trinitro- 
cresol  and  TNT  Trinitrotoluene. 

References: 

1)  E.  de  V.  Cotver,  High  Explosives,  Van  Nostrand,  N  V, 
(1918),  pp  319-20*  697 

2)  Anon,  Allied  and  Enemy  Explosives,  Aberdeen  Proving 
Ground,  Md,  (1946) 

3<  A.Stettbacher.Spreng-  und  Schiesatoffe,  Rascher,  Zlirich 
(1948),  pp  75-77. 

PlltrW  .  See  Silvlt. 


Plrot  (Pirate).  g 
take-off  unit  for 


solid  propellent  rocket  useJ  as  on  assisted 
l'euerlilie  -55.  ,  TM  9-1985-2  (1953),  p  226 


Pistol  (Pistole).  See  under  Weapons. 


Pl.tolenpulvor  (Pistol  Propellant).  The  following  composi¬ 
tion  is  given  in  Brunswig,  Dos  much  lose  Pu!vcr,(!9.Y>) 
P  136:  guncotton  96,  Ba  nitrate  1,  DPhA  1.5,  residual 
volatile  gelatinizer  0.5  and  moisture  1%. 


Pistol  Grenades  (Ptstolcngranaten).  Several  types  of 
German  grenades  were  fired  from  special  pistols,  such 
us  the  27  min  Walther  signal  pistol,  etc. 

•  J?°Llo*in*  'yP®»  of  pistol  grenades  are  described 
in  TM  9-1985-2  (1953),  pp  340-46: 

a)  Pistol  Grenade  (Wurfkbtpcr  (iir  LeuchtpistoJe  361) 
consisted  of  a  normal  egg  hand  grenade  attached  to  a 
plastic  stem  (body)  hy  a  retaining  tube.  The  plastic  stem 
contained  tnc  firm#  pin,  delay  igniter,  detonator  and  a 
base  adapter  for  the  propellant.  The  end  of  the  stem  was 
closed  before  firing  fcy  a  cardboard  cap.  After  arming  the 
grenade  by  withdrawing  the  safety  pin,  the  plastic  stem 
was  placed  in  a  barrel  reinforcing  tube  which  was  previously 
placed  in  the  barrel  of  the  27  mm  Valther  signal  pistol. 
The  cap  and  the  propellant  in  the  rear  section  of  the  stem 
were  fired  and  the  grenade  went  towards  its  target  (maximum 
range  HO  yds).  The  impact  of  the  grenade  caused  the  firing 
pin  to  strike  the  primer  and  the  resulting  (lash  ignited 
(tnrou gh  the  flash  tubes)  the  delay  igniter.  After  a  delay 
of  ubout4.5  sec  the  grenade  exploded  (pp  340-1) 

b)  27  min  Egg  Type  Pistol  Grenade,  described  on  pp  341- 
2,  was  fired  from  the  latest  type  27  mm  ttaldier  signal 
pistol.wirhout  the  insertion  of  a  rifled  liner  (as  a  reinforcing 
tube)  in  the  barrel.  The  grenade  was  similar  to  the  type 
361  except  in  the  construction  of  the  stem 

c)  26  mm  Pistol  Grenade  (Wurfgranatepatrone),  fired  from  the 
smooth-bore  pistol,  326  Leuchtpistole,  consisted  of  a 
projectile  having  the  appearance  of  a  small  mortar  shell. 

A  brass  cartridge  case,  containing  about  0.1  ounce  of 
rifle  propellant,  was  crimped  over  the  rear  section  of 
the  grenade  where  the  fins  were  located.  The  projectile 
itself  consisted  of  an  outer  casing  (body)  and  a  loosely 
inserted  inner  casing  containing  the  detonator  and  the  main 
charge.  The  fixed  firing  pin, held  by  a  creep  spring ,  was 
located  in  the  nose  section  of  the  body.  The  incer  case 
was  prevented  from  moving  forward  before  firing  by  two 
metal  balls  fitting  into  u  hole  in  the  tail  section  of  the 
projectile  and  testing  in  grooves.  An  arming  (safety)  tod 
fitted  between  die  balls  holding  them  apart.  The  withdrawal 
of  the  rod,  caused  by  the  setback  on  firing  the  projectile, 
allowed  the  retaining  balls  to  move  towards  the  center 
thus  releasing  the  rear  section  of  the  inner  case.  The  case 
would  row  bw  free  to  move  forward  if  it  was  not  held  by 
the  tension  of  the  creep  spring.  This  tension  was  overcome 
on  impact  rhus  allowing  the  detonator  (contained  in  the 
inner  case)  to  move  forward  and  strike  the  fixed  firing 
pin  (pp  342-3) 

d)  27  mm  HE  Grenade  (Sprengpatrone)  for  the  rifled  pistol 
(Kampfpistoie)  consisted  of  a  die  cast  aluminum  body 
provided  on  the  outside  with  live  grooves  making  one 
quarter  turn  of  the  projectile.  Inside  the  body  was  a  steel 
cylinder  containing  two  PETN/wax  pellets  separated  by 
a  cardboard  disc.  The  nose  section  contained  the  direct 
>  action  fuze  fitted  with  a  protruding  striker  head.  The 
striker  was  held  away  from  the  fuze  primer  by  6  steel 
halls  which  rested  in  the  groove  of  the  striker  ard  on  a 
platform  of  the  fuze.  The  balls  were  kept  in  position  by 
a  steelcollar  which  was  supported  on  three  aluminum  pins. 
A  creep  spring  was  located  between  the  striker  and  the 
primer,  and.  beneath  the  primer  was  an  aluminum  gaine 
containing  in  the  upper  part  a  mixture  of  lead  azide  and 
lead  styphnate  and  in  the  lower  part  pressed  PETN.  Between 
the  game  and  the  main  filling  there  was  an  air  space.  The 
propellent  charge  was  contained  in  a  cup  which  was  placed 
in  the  cartridge  attached  to  the  tall  section  of  the  grenade. 
There  were  10  holes  in  the  cup  to  lead  the  propellent  gases 
to  the  base  of  the  grensde.  On  firing,  the  gases  propelled 
the  grenade  and  routed  it  because  of  the  rifling.  The 
setback  caused  the  collar  in  die  fuze  to  move  back  crushing 
the  aluminum  pins  and  the  centrifugal  force  caused 
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Vk  ;  •  A  ,  ,  fnnV*mm«  the  graze  fuze-detonater  and 

the  game.  A  short  length  of  this  tube  was  picrif'ed.  A  thin,,-  f 
tuU-  containing  a  shearing  bolt,  propellant  and  a  percussion 
■  ;‘P  'va.s  by  a  shear  pin  to  the  prerifled  section. 

<>n  firing ,  the  propellent  Kases  drove  the  shearin  |,ol> 
forward  causing  it  to  break  the  shear  pin.  This  released 
the  grenade  and  ar  -  1  ... 


a  colored  "Ik  streamer  and  an  ejection  charge),  a  (Jack 
plastic  head  _ (containing  a  message  or  other  small  ohiect) 
and  an  a  uimnum  cartridge  case.  On  firing,  the  flash  from 
the  piopcuant  ignited  the  delay  pellet  in  the  grenade  base 
Plate  and  tili  i,  in  turn,  ignited  the  ejecting  char  pc  which 
expelled  the  moss. ape  container,  silk  streamer  and  sraokc 
pen-  rator.  (p  VI 5) 

p)  27  mrn  Multistar  Signal  Cartridge  fired  from  a  signal 
pistol,  consisted  of  a  light  tdloy  outer  cylindrical  casing 
(the  base  of  -which  contained  the  propellant  and  percussion 
cup)  and  an  inner  cylinder  which  contained  six  ftrcc„ 
and  red  star  units.  Running  through  ‘he  center  of  the  star 
units  was  an  assembly,  of  two  concentric  brass  tubes 
,  .  ’  'J,cr<t  ht-'ld  in  position  by  a  central  cannelure  into 
which  the  inner  cylinder  was  indented  and  fixed  by  means 
of  a  steel  pin.  The  outer  brass  tube  had  one  set  of  6  flash 
holes  adjacent  to  the  inner  surfaces  of  the  six  stars. 
The  inner  brass  tube  also  had  a  set  of  flash  holes  which 
by  means  of  a  setting  cap  could  be  aligned  so  as  to  permit 
the  ignition  of  a  selected  number  of  combinations  consisting 
of  red  and  green  stars  as  shown  below: 

a)  5  red  A-  3  green,  b)  1  red  &:  2  green,  c)  3  red  *  1  ei-een, 
01  l  red  S:  3  green,  e)  2  red  ft  2  preen  and  f)  2  red  ft  1  green. 

The  inner  brass  tube  was  tilled  with  black  powder  and 
was  closed  at  the  lower  end  by  a  screwed  plug  which  con¬ 
tained  a  delay  pellet. 

In  firing,  the  inner  cylinder  was  ejected  (by  propellent 
gases)  from  the  outer  light  alloy  case,  and  after  the  delay, 
pellet  had  burned  thrn-gh  the  flash  passed  immediately 
along  the  whole  leiigt  of  llit*  inner  brass  tube,  igniting 
and  ejecting  the  star  in  accordance  with  the  setting. 
The  stars  which  were  n<  united  fell  to  earth  intact  (pp  346- 

Plostlc  Explosives.  Several  plastic  explosives  based  on 
P1-.  IN  and  RDX  were  used  in  Germany  during  WV  11.  One 
of  the  earlier  compositions  consisted  of  RI)X  treated  with 
American  vaseline  (see  Note)  until  this  vnseline  became 
unavailable.  Thereafter  mixtures  called  Plastit  and  llexa- 
plast,  which  did  not  contain  vaseline,  were  used. 

Note:  American  vaseline  was  considered  most  suitable 
because  itis"long  fiber*  andean  be  stretched  like  dough  tQ 
form  threads.  European  vaseline,  such  as  the  Russian,  is 
not  tarky  and  does  not  produce  good  plastic  explosives, 
(See  also  Plastic  Explosives  in  the  general  section). 
Reference:  PI)  Kept  925  (19-15),  pp  74  &  77. 

Plastic*.  (Kunststoffe,  Press-stoffe).  Manufacture  and 
properties  of  plastics  are  described  in  the  following 
Relerences: 

1)  tt.orannich,  Kunststoffe  im  techmschen  (Corrosions sc hutz. 

Lehmann,  Milnchen-ficrlin  (1943)  ’ 

2)  I l.S. Bergen,  PB  Report  7032  (194*) 

3)  Anon.  PB  Report  91836  (1945: 

lL|,iT0o,Ai«n‘l..Re?.<Jr,s:  282>  43  3,  926,  1191« 

and  1770  (After  V.  V  II) 

V^BIOS  Miscellaneous  Reports:  1,  85,  87  and  98  (After 

9, ‘9s  ,Ur.ports:  29‘^2-  32-26  and  33-23  (After  WW  II) 
7)  ll.Sachtltng  u  W.Zebrowski,  Kunststoff-Taschcnbuch, 
llanser,  Miinchen  (1952). 


r  rustics  in  Germon  Ordnance.  During  UW  H  there  was  a 
growing  use  of  plastics  in  plants  which  manufactured 
acids,  explosives  and  ammunition.  For  instance,  linings 
lor  tanks  and  pumps,  funnels,  pipes,  plastic  trays  (or 
'  t-ttplosrves,  scaling  plugs  in  delay  detonators  etc, 

were  fabricated  from  plastic  material.  One  of  the  plastics 
developed  in  Germany  was  Mipulam.  Others  were  Novolac 
Ltgnofol,  Igt-litr-nlvcr,  Troliiul  etc. 

Reference  PB  Kept  No  925  (1945).  pp  7  and  25. 

Plost.-,  A  plastic  explosive  of  tt'W  II:  RDX  (.3 

^  a?d  ’T"  °r  SemHi<l'ad  ttitrohydtocarbons 
12.5  «.  It  was  less  efficient  than  the  Ametican  Composition 
a  ,  rause  it  contained  less  PDX  [  Allied  and  Enemy 
l-.xplo- 1  ves,  Aberdeen  Proving  Ground  (1946),  p  127  \ 

r'OSn,T:,Ce"Udu1'  <rfllu5i."  oder  Comphrosal  Trade  names 
for  p-To  - Acnesulfomlds,  CJI.C  II  -SO  *NII  ,  white  (lakes 

m  p  1,7  ■  ob'a>n-'d  as  a  by-product  oi  saccharine  man- 
u  arture.  Its  20%  alcoholic  solution  gelatinizes  eollod 
cotton  completely  at  55  . 

1i“*t'Met2><-*,cm'sche  Untctsuchung,  Braunschweig  (1944), 

Plostomenit  (Plastomrnite).  According  to  Daniel  (Ref  1) 
plastome, rites  were  propellants  invented  about  1889  by 
Guttler.  They  consisted  of  mixtures  of  the  nitrated  products 
of  cellulose,  sugar,  starch,  aromatic  compounds,  etc  with 
oxidizing  substances  such  as  inorganic  nitrates,  chlorates, 
chromates  .etc.  These  compositions  were  modified  beginning 
1897  by  incorporating  0.5  to  10%  oi  colophony. 

According  to  Marshall  (Ref  2).  Plastomentte  was  an 
early  (1889)  sporting  smokeless  propellant  prepared  by 
gelatinizing  NC  with  DNT. 

Colver  (Ref  3)  stated  that  plastomenite  was  a  German 
propellant  prepaied  by  blending  5  parts  of  molten  DNT 
with  one  part  of  nitrolignin  and  sometimes  small  amounts 
of  Ba  nitrate.  After  incorporation  the  fused  mass  was 
granulated. 

Brunswig  (Ref  4)  gave  Plastomenit  as  containing 
guncotton  67,  Ba  nitrate  13,  TNT  13,  DNT  6  and  moisture 
1%. 

References: 

1)  Daniel,  Dictionnaire  des  Matieres  Explosives,  Paris 
(1902),  p  634 

2)  A. Marshall,  Explosives,  3,(1932),p  98 

3)  E.CoIver,  High  Explosives  (1918),  p  169 

4)  II. Brunswig,  Das  rauchlose  Pulver  (1926),  p  134. 

Plostrlt.  See  Plastrotyl. 

PI  as  trotyl  or  Plartrlt.  According  to  Oliver,  High  Explosives 
(1918),  p  249,  plastrotyls  were  plastic  explosives  patented 
by  C.E.Pichel  in  1906  (Ger  P  181  574).  They  were  prepd 
by  mixing  85  to  87  parts  of  TNT  with  liquid  or  solid 
resins,  such  as  copaiba  balsam,  benzoin  gum  or  styrax, 
with  or  without  liquid  DNT.  The  plasticity  could  be  in¬ 
creased  by  incorporating  some  eollod  cotton.  Tnble  37 
gives  some  examples 
(See  next  page). 


P I ottenbeschus ■  (Plate  Shooting).  A  plate  test  for  the 
estimation  of  the  brisance  of  explosives  similar  to  the 
one  described  in  the  general  section. 


Tohla  37 
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Platipotronenpulver  (blank  Cartridge  Propellant).  The 
following  composition  is  given  in  Brunswig,  Das  rnuehlo.se 
Pulver  (1926),  p  136:  collod  cotton  23,  guncotton  74, 
diphcnylamine  0.7,  soot  0.3,  moisture  1.0  and  residual 
volatile  gelatinizer  1 ,0°'. 

PMF  -  109.  Same  ns  Kiillpulver  109  ( 1- p  109),  described 
under  Filler. 


Poly vioylcurboiol  Plastic,  called  Luvt-.on,  was 
lULtory  for  injection  mohlin/;  because  of  its  bieb  mehinj- 

to  mol  I  irVCr  I  2|0-)  I'tessure  was  required 

to  mold  it  and  this  caused  rapid  wear  of  the  molds. 

Reference:  CIOS  Kept  fM-s  (1945),  p  5. 

Polyvinyl  CMofitle  (PVC)  . . sol  in  tP.ma.iy  i,„  ,|M. 

preparation  „(  Various  plastics  (Kef  [)  and  in  some  pyro¬ 
technic  roijiii(is|l(oi|s  ||(ef  >), 

Die  Inlfuwlng  polyvinyl  clikit l<l  c  arc  iiiciitiimci) 

m  Kef  1; 

a)  Vinidur  (q  v  ) 
l»)  Mipolam  (q  v  ) 

c)  After-chlorinated  PVC*  It  contained  up  to  60 ol 
ii  a-n»^  ^as  Vcty  sta^c*  1*  dissolved  m  methylene 
chloride  m  which  the  original  PVC  was  not  soluble. 
Kefcrcnces: 

■>  “  1- ) .Curtis,  CIOS  Kept  21-3  (1945),  p5 

2)  1  .l/rbanski,  Przemysl  Chemiczny,  27  (4),  487  (1948). 


Porofor  N.Code  number  lor  the  product  prepd  by  Hi  farben- 
mdustrii;  by  condensation  ol  acetone  with  sodium  cyanide 
and  hydrazine  s.rllate.  followed  by  treatment  with  sodium 
hypochlorite: 


POL(Pulver  ohne  Losungamittel  >(So!vtmless  Propellant).5et 
under  Propellants. 

Pollopos  One  ol  the  plastic  materials  developed  prior 
to  WW  11  by  the  Dynamit  A  *0  ,  at  Iroisdorf.  It  is  a  urea- 
formaldehyde  condensation  product. 

1)  Vt.Kranni'ch,  Kunststoffc  in  Technischen  Korrosionsschutz, 

Lehmann,  Milnchen-Derlin  (1943),  P  21  . 

2)  il.Sachtling  A  \k.7_e  brow  ski,  KunstolM  aschenbuch, 
C.llanser,  Mlinchen  (1952),  pp  240  &  254 

3)  H.A.Tisch,  Picatinny  Arsenal;  private  communication. 


Polpulver.  See  FOL 


Polyamide.  According  tc  CIOS  21-3  (1945),  a  Nylon  type 
polyamide  was  developed  at  the  Troisdorf  Plant  of  Dynamit 
A  -G. No  description  of  its  manuf  and  properties  is  given, 

Polyqtykol  (PGK)  (Polyglyccl).  A  liquid  product  consisting 
of  about  75"!  diethylcneglvcol  (DKG),  called  in  Germany 
Diglykol,  and  257;  ethyleneglycol  (EG)  called  uiykol  (be). 
This  product  was  ir.anufd  before  and  during  Y/V  11  by 
I  0  Fatbenindusttie  starring  with  ethylene  which  in  turn 
was  obtained  either  from  blast  furnace  gases  (by  liquefaction 
and  subsequent  fractionation)  or  by  hydrogenation  of 
acetylene.  This  means  that  no  food  materials  were  re¬ 
quited  for  its  manufacture,  whereas  for  the  manufacture  of 
glycerin  critical  food  materials  such  as  fats  were  required. 

When  this  product  was  nitrated,  a  liquid  explosive  was 
obtained  which  proved '  to  be  a  better  gelatinize-  for  NC 
than  NO.  Another  advantage  of  nitrated  polyglycol  (NPGc) 
was  that  it  produced  much  cooler  propellants  (possessing 
low  calorific  value)  than  was  ever  possible  with  NO. 
(See  •G"  Pulver). 

Reference:  O.W.Sttckland  et  al,  General  Summary  of  Ex¬ 
plosives  Plante,  P3  Rept  No  925  (1945),  p  13- 

Polygon.  A  plastic  composition  which  when  applied  to  the 
surfaces  of  combustible  solids  prevented  Them  from  burning. 
It  was  used  for  coating  the  non-burning  surfaces  of  solid 
rocket  propellants. 

Reference:  TM  9-1985-2  (1953),  P  201. 

Polystyrene  Plasties.  According  to  CIOS  21-3  (1945), 
p  5,  tbe  1G  Earbenind  at  Ludwigshaven  produced  two  types 
of  polystyrene  which  softened  at  64°  and  72°  respectively. 
No  copolymers  of  styrene  were  used. 


2(ui?)2o  i2n«<:n  +  ii2n.nhz  h2so4— * 
«.h3)2C((:n)nh-iin(N(:)(;<cii  )25i22£i. 

(<:,,3)2C(CN)N  =  N< NC)C(C1  1 3)  2 

Tbe  product  was  used  in  the  manufacture  of  porous 
materials  such  as  foam  rubber  sponge  and  as  a  coaling 
for  Schnorkel  tubes  and  submarine  periscopes  (see  under 
Zell-Igelit).  It  has  the  property  of  evolving  nitrogen  when 
heated  together  with  vinyl  chloride  in  an  autoclave  at 
130? 

Similar  properties  were  displayed  by  Porofor  DU 
(Diazoamidobenzene)  and  Porofor  254  (prepd  similarly 
to  Porofor  N  by  using  cyclohexanone  instead  of  acetone). 
Reference:  CIOS  Report  25-18  (1945),  p  30. 

Potato  Masher  or  Stick  Hand  Grenada  (Stielhandgranate)  con¬ 
sisted  of  a  wooden  stick  (handle)  to  which  was  attached 
a  metallic  can  filled  with  an  explosive.  A  similar  type 
was  the  Japanese  Type  98  Slice  Hand  Grenade  and  also 
the  Russian  Stick  Hand  Grenade. 

Reference:  TM  9-1985-2  (1953),  PP  319-320  (Stielhand- 
granaten  24,  39  and  43). 

Powder  Metallurgy.  See  Pulvermetolluigie - 

Pro-engraved  Projectile.  See  general  section, 

Pre-rlfled  Projectile  .  See  Rifled  Projectile, 


Pressing  of  Explosives.  German  procedure  briefly  de¬ 
scribed  under  Krlimmel  Fabrik,  Dynamit  A  -G  ,  Pressing 
of  Explosives, etc. 

Prassling. C.Monard  et  al,  Mem  poud  34,  179  (1952)  stared 
that  Pressling  was  a  German  explosive  of  W! V  II  containing 
some  tetrsnitrosulloxydiphenylamine, 


2  2 


a  yellow  solid  with  m  p  368°.  The  tetra  compd  was  prepd 
by  nitration  and  oxidation  of  thiodipheoylamin  (phenthiazine) 


C  H  sNll'-r  H 


Polyurethane  Plastics.  Preparation  and  properties  are 
described  in  CIOS  Report  29-12  (1945), 


with  coned  nitric  u-»d.  No  other  information  is  given  by 
Monoid. 
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Primory  ond  initiating  Compositions.  The  (i. Unwin,;  (.irinin 
Ii  rms  art  used  in  connection  with  this  suliject:  Ziindlodong 
(Primer  (hurge),  Zundhutchcn  (Priircr  Cap),  Initiolsots 
(Initiating  Composition),  Initlnlxunder  (Initiator).  A  general 


dr.M  riptinn  .if  prim.i,  v  ami  iniii.n  hi,;  ■•xphmives  mny  |,r 
1,1  11  ••  mill  M  iim  *vii||  in,  In  ilii'  |!in,i,|,t|  i|„„, 

In  Ill'll,  -I,  •),  (,,  •/,  anil  II  ate  I, me, I  cxplimivea  ninil  during 
WU  ||.  Mercuric  fulminate  was  used  extensively  during 
UU  1,  hut  only  in  a  few  types  of  primers  during  UW  II. 
I  able  38  lists  some  (ierman  primary  and  initiating  com¬ 
positions  used  in  fuzes,  primers  and  dctona:ots. 


Table  38 


I 

Composition  % 

Mil 

M  F 

1.  A 

L  St 

Sb2S3 

Tetra- 

cene 

NC 

Ca  silicide 

Oxidizer 

Abrasive 

Uses 

a 

25.5 

m 

■. 

23.5 

■ 

WM 

KCI03  43.0 

Glass  10 

Primers  in  shells  and 
some  bomb  Fizes 

h 

- 

94 

6C) 

- 

Klectric  fuze  primers 

c 

- 

88.7 

•- 

11.30 

■  .  ■ 

Same  as  above 

d 

'  -•  . 

37.5 

7.4 

4.2 

- 

■  \ 

Ba(NO„)?  3«.5 

- 

Primers 

e 

- 

49.1  • 

- 

- 

- 

Ba(NO  )  33.5 

- 

Primers 

f 

- 

52.1 

- 

- 

- 

Ba(Nt>3)'  47.9 

- 

Primers 

g 

82 

> 

7 

- 

- 

Glass  11 

Primer -detonators 

h 

Cm 

40 

- 

- 

- 

9j "  B 

- 

- 

Standard  detonator* 

i 

- 

55 

45 

■  -  ■ 

- 

- 

Same  as  above 

i 

- 

14.4 

85  .A 

:  -  ' 

- 

-- 

I 

- 

- 

1  Detonators 

•In  compositions  (li)  and  (c)  the  NC  was  made  into  a  paste  using  amyl  acetate.  Then  the  paste  was  headed  to  the 
ignition  bridge  of  a  primer. 


Table  39  lists  some  cartridge  case  primer  compositions 
used  during  U'V  II 

Toble  39 


Composition  " 

Uses 

L  St  88.7  and  NC  lacquer  1 1.3 

KC10.35,SbJS3’7,M  F  21.5 
and  abrasive  6.5 

50  mm  HE,  50  mm  APRN, 

50  mm  APHV,  75  mm  HE  and 

75  mm  APC 

20  mni  111  SU,  20  mm  APLC, 

50  mm  APC  IC,  50  mm  APC 

SC,  50  mm  APHV  1.C,  88  mm 
IIF.MTF  and  88  mm  APC 

KCI0344,Sb2S324,M  F  23 

37  mm  I1E,  37  mm  HEMB,37 

and  abrasive  9 

mm  APRN,  37  mm  APHV  and 
105  mm  HE  How 

KClU3dJ8 .2,  Sb  S33U,  M  F 
25.7  and  abiasive  15 

47  mm  AP>  47  mm  APRN,  47 
mm  APHV  NP  and  47  mm  HE 

KCI0329.I,Sb2S343.4, 

47  mm  HE 

M  F  16.7  and  abmsive  10.8 

Ba  nitrate,  L  St  and  abrasive 

20  mm  APHV 

Ba  nitrate  47.9  and  L  St  52.1 

7.92/13  mm  HE 

l- St  19.2,  Sb?S3  6.1,  Pb- 
nirrace  53.6  and  abrasive  21.1 

80  mm  CM 

1-  St  26.4,  Sb3S318.2,  Pb- 
nitrate  5 0. 1  and  abrasive  5.3 

50  mm  TM 

Table  40  lists  some  primer  compositions  used  in  luzes 
during  W  11. 


T«bU  40 


Composition  %  -  1 

Uses 

KC10,/Sb,S,  J 

20  mm  HE  Shell 

KCICT61,  Sb,S,33  and 

abrasive  6 

mmm 

KC10358.5,  Sb2S327.5, 
carbon  9.5  and  abrasive 4.5 

47  mm  AP  and  75  mm  AIC 
Shells 

KClO340,  M  F  29  and 
Sb2S331 

47  mm  HE  Shell 

KCI0.45,  Sb  S  34,  M  F  12 

4  7  mm  HF.  Shell  and  1  05  mm 

and  abrasive  9 

How  Shell 

KC!0329.5,  Sb?S354.6, 
carbon  10.7  and  abrasive  5.2 

75  mm  HE  Shell 

L  A  65  and  Ca  silicide  35, 

over  PETN 

KC10  37,  M  F  26,  Sb^O 
and  glass  7 

KC10s51,SbaSs24  and 

abrasive  25 

HI  1  ; m 

KClOa38,  M  F  14,  Sb.^42 
and  glaos  6 

Land  Mine  (Tellermine  35) 

Land  Mines  (Tellerminen  42 

L  St  41,  Ba  nitrate  41 , 

Sb  S  3  and  Ca  silicide  15 

tnd  43) 

Abbreviations;  AP  Armor-piercing;  APC  Armor-piercing, 
capped;  CM  Chemical  mortar;  HE  High  explosive;  KoC 
Hollow  charge;  How  Howitzer;  HV  llypet-velocity;  1  In¬ 
cendiary;  1C  Inert  charge;  L  A  Lead  azide;  LC  Long 


case;  L  Si  Lead  styphnate;  MB  Monoblock;  M  P  Mer¬ 
curic  fulminate;  MTF  Mechanical  time  fuze;  HC  Nitrocel¬ 
lulose  ;PETM  Pentaerithritol  tctraniirate;RN  Round  nose; 
SC  Short  case;  SO  Self-destroying ;TM  Trench  mortar. 


(i<*r  J 


typfs  of  j;,islcss  tlclsiy  ilflo.j.ttors  witii  fusHtcails  con- 
(aininy,  pifrato,  amony  oilioi  ingredients.  (*»<•<•  l  ust— 

heads  Al»  and  and  Fuseli ead  Manufacture). 

K  efe»enees: 

)  K.r stales,  A.Steitlmelier,  Initial  Kxplosivstoffc,  Veit, 

'.ei«>z»^  ( 1917) 

2)  A.Stetthacher.Schiess'  uhd  Sprenjjstoffe,  Barth,  Leipzig, 
.(W*)  pp  324  ^5 

Anon,  Allied  tnd  Fneitiy  Explosives,  Aberdeen  Proving 
(i round.  Md  (1946),  pp  61  &  71 

■\)  Collective,  Pll  Kept  11,544  (1945),  part  III,  Tables  I, 

II  and  lit 

5)  U.H. Tomlinson  Jr,  Pic  Arsn  Tech  Kept  1555  (1945) 

6)  l*\  Prist  era,  Ptcatinny  Arsenal  Chem  Lab  Kept  No  127,024 
(1949) 

7)  Anon,  Army  Ordnance  31,  No  161,  pp  451-2  (1940, 
licnnan  Electric  Primers  of  WW  II 

H)  A.Steubacriier.opren^-  lind  Sclnesstoffe,  Kascher,  Zurich 
:  K  •>•<«),  pp  95-109. 


1  he  l*/ 2/  Electric  Primer  consisted  of  a  Ijt.jss  primer 
body,  a  plastic  primer  pt.up,  insulator,  a  brass  prbnet 
plu£,  an  igniter  assembly,  a  sheet  brass  igniter  retainer, 


Igniter 
Aluminum  \ 

Cn^ln9^r^ 
P’stcindrrPA\ 

Igniter'/ 


loose 
B/ack  Presses/ 

&  Powder 


PtScre 


vs 


C/22 


Electric  Primer 


\/nsc//afor 

Primer 
Plug 


p rimary  Compositions  described  in  TM  9-1985-1  (1951),  pp 
155-6  were  used  in  the  following  primers: 

ii)  Percussion  Primer  (./12nA,  used  in  SO  mm  Qp 
cartridges  (or  HE  shell,  contained:  M  F  2H,  K  chlorate 
Id,  Sh  sullide  12,  and  glass  powder  Cl.  The  upper 
recess  (magazine)  ol  the  primer  contained  0,h5g  of 
granular  black  powder  and  a  1.44g  pellet  of  black 
powder  which  served  to  ignite  the  propellant  (pp  154  5). 
h)  Percussion  Primer  C,  llnA  used  in  OF  cartridges, 
contained:  M  F  52.0,  K  chlorate  21.0,  Sh  sulfide  19.7 
and  abrasive  5  Vi,  ’Jhe  upper  ideess  of  the  primer 
housed  9.7  grains  of  black  powder  which  served  to 
i pnitc  the  propellant  tp  155) 

c)  Percussion  Primer  C/11,  used  in  OF  cartridges, 
contained:  M  F  24  0,  K  chlorate  37.6,  So  sulfide  29.6 
and  abrasive  H.  I";.  The  upper  recess  of  the  primer 
housed  H  grains  ol  black  powder,  which  served  to  ignite 
the  propellant  (pp  155-6) 

d)  Percussion  Primer  M  11,  used  in  47  mm  cartiidgcs, 
contained:  M  F  16.7,  K  chlorate  29-1,  Sl>  sulfide  43.4 
and  abrasive  10.8*1.  A  charge  of  blac’:  powder  (3.1  g), 
placed  above  the  primer,  served  to  ignite  the  propellant 
'P  357). 

In  C1US  Kept  11-20  (1946), p3"  is  described  in  tbe  follow¬ 
ing  primary  composition  used  in  caps  for  7.92  mm  steel  car¬ 
tridges  manufd  by  the  Deutsche  Waffen-  und  Munitions- 
Fnbriken  A  -G  ,  l.ubeck:  |)u  nitrate  42,  Pb  styphnate  40, 
Tetracene  1,  Pb  peroxide  5  and  Cn  silicide  10%, 

Abbreviations:  C  Conduction;  HE  High  explosive;  K 
Potassium;  M  F  Mercury  fulminate;  nA  New  Pattern;  QF 
Quick  firing;  Sb  Antimony. 

(See  also  Abbreviations  under  Table  40). 

Primer  (Xundhutchcn).  According  to  E.Englesburg,  The 
Ordnance  Sergeant,  May  1 94 4 ,  pp  120-1,  German  Artillery 
primers  were  all  threaded  on  the  outside  and  were  screwed 
into  the  base  of  a  cartridge  case.  "I  he  primers  were  small 
in  comparison  with  those  used  in  US  ammunition ,  and 
contained  only  a  small  amount  of  explosive  to  amplify 
the  action  of  the  initial  fire.  To  facilitate  ignition  and  to 
insure  complete  and  uniform  burning  of  the  propellant, 
an  igniter  bag  was  employed  at  the  base  of  all  propelling 
charges  whether  fixed  or  semi-fixed. 

Note:  Mo  separate-loadingainmunition(such  as  in  the  USA) 
was  used  by  the  Germans. 

The  body  and  the  inner  components  of  a  primer  were 
originally  made  of  brass,  but  there  was  a  tendency  during 
WW  11  to  make  the  bodies  ol  steel. 

Two  types  ol  Artillery  primers  were  used:  electrir 
-  id  permission. 

A.  Electric  primers  were  employed  in  all  ammunition  for 
anti-tank  guns  alwrve  5  cm  in  caliber,  tor  tank  guns  of 
5  cm  and  larger,  for  the  7.5  cm  StuG,  for  the  8.0  cm  Flak 
41  A  41  and  for  all  calibers  of  anti-aircraft  guns  larger 
than  8.8  cm. 


a  brass  retaining  screw,  a  loose  black  powder  charge, 
a  pressed  black  powder  charge,  a  cloth  black  powder 
disk,  and  an  aluminum  closing  disc  crimped  in  position 
to  close  the  forward  end  of  the  primer.  The  igniter 
assembly  consisted  of  two  thin  aluminum  lead-ins 
placed  on  each  side  of  a  fiber  strip  and  connected 
to  each  other  by  means  of  a  platinum-iridium  bridge. 
One  lead-in  was  in  contact  with  the  primer  plug,  the 
other  with  an  igniter  retainer.  The  bridge  and  the  fiber 
assembly  were  encased  with  a  small  quantity  of  lead 
styphnate  coated  with  a  green  colored  nitrocellulose 
lacquer  and  around  this  was  placed  a  loose  black  powder 
charge. 

When  the  firing  circuit  was  closed  the  current 
passed  from  the  insulated  primer  plug,  up  one  of  the 
lead-ins,  through  the  wire  bridge,  and  down  the  other 
lead-in,  to  the  igniter  retainer  which  grounded  ihc 
current.  The  passage  of  the  r::-:r  ,l  iie.v.-.d  -:!se  briug* 
sufficiently  to  ignite  the  lead  styphnate  surrounding 
it  and  this  in  turn  ignited  the  black  powder. 

U.  Percussion  primers  existed  in  the  following  types: 
C/12nA,  C/12nASt  (Steel),  C/13nA,  C/33  and  M/33.  All 
these  types,  as  well  as  the  Russian  Primer  42/M  used  by 
the  Germans, are  described  in  TM  9-1985-1  (1951),  pp  154-58 
The  C/12nA  Percussion  Primer  consisted  of  a  primer 
body  threaded  on  the  outside  and  recessed  in  the 
center  to  receive  a  brass  anvil  plug.  The  plug  had  a 
central  flash  channel  and  was  recessed  at  the  rear¬ 
ward  end  to  form  an  anvil  and  to  hold  a  brass  primer 


VARNISHED 
FABRIC  OfSC' 

GRANULAR 
GUN  P0WI 


CAP 


BRASS 
MSHER 
GUNPOWDER 
PELLET 
ANVIL  PLUG 


BRASS 


cup  containing  the  primer  mixture.  The  cup  held  the 
mixture  against  the  anvil.  Directly  above  the  plug 
was  placed  a  small  amount  of  granular  black  powder 
with  a  black- powder  pellet  covering  it.  The  pellet 
was  held  in  position  by  a  brass  washer  crimped  over 
a  varnished  fabric  disc.  When  the  firing  pin  hit  the 
primer,  the  cap  pushed  the  primer  mixture  against  the 
anvil,  thus  causing  the  mixture  to  ignite.  The  flash 
from  the  mixture  went  through  the  channel  toward  the 
black  powder  charges  and  ignited  them  and  these  in 
turn  fired  the  propelling  charge.  This  primer  was  used 
in  ammunition  for  field  guns  and  howitzers  from  7.5  cm 
to  21  cm  (excluding  the  7.5  cm  StuG)  and  also  for  the 
5  cm  Pak  and  rhp-8.8  cm  Flak  18  and.  16- 
(See  also  Primary  and  Initiating  Compositions). 
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«  •  »- 1  . .  •  .  n  •  «  .  i  .  .  *r  /  t  ii 

I*  MiMtM,  Uit'um.,  UIIUJUI  919  I  |r  i*  v  w  .1  •»  «n  h  H'j'W.  ny  ml1 

U.illt  n-  un  i  \|w»Mttnnsf.ihrikrn  A  -(»  ,  l.ubcik. 
It  i*bnsisti;*l  oi  .1  .-vlm.lrir.il  i.imii/:  (.'inf  p) atc*«i  steel) 
ront.tinitig  a  primer  misture  (pre sum.iMv  Um.I  .linitrucresylate 
.m.l  .v/.ulcL  a  pale  iiece,  iusuLumg  fup,  te.nl  tin  toil 
n.i.*»her  (  .ttt.ieh'e.!  I»v  shellac  to  .111  insulating  material 
washer*  an. I  a  cohr.ict  ring.  A  current  ..f  J20-IM)  volts  was 
required  to  lire  the  primer. 

Kelerecife:  ll.l’eploe,  (  1(>S  Kept 


LEAD  /  TIN  FolL  DISC 
VARNISHED  WITH  NC 


U-20  fl‘)|S),  pp  7S  &  7-. 

FILLING  COMPOSITION 
PRESSED  AT  1200  ho 
DEAD  LOAD  OR  HIGHER 

ZINC  PLATED 
f!*"$TEEL  SHELL 
ZINC  PLATED 
STEEL  SUPPORT 
RING 

ZINC  PLATED 
STEEL  CONTACT 

m 

»AI  II O 

CUP 


ZINC  PLATED  STEEL 
POLE  PIECE 


^IXlNSULATING 

'  {PLASTIC 


MATERIAL  ) 


casing  fiiickoi  plate.l  brass  or  nickel  platet'  steel)  con- 
raining  essentially  the  following  items: 

a)  A  hri.lge  wire  soldered  to  two  metal  foil  strips 
separate.!  by  a  millboard  (insulator).  The  bridge  wire 
war.  coated  by  successive  dips  in  a  paste  formed  by 
mixing  an  igniter  compound  (such  as  lead  styphnate 
or  lead  picrale)  mis  perilled  in  a  NC  varnish.  (See  under 
Fuse  head ) 

l>)  A  filling  compo.sirion:  K  perchlorate  47,  l*b  styphnate 
2  4  an-1  (at  silicide  loaded  loosely  around  the 

fusehead. 

Ammunition  with  electric  primers  were  used  mJstly 
for  synchronized  aircraft  guns,  such  as  Mausers:  l*j  mm 
MG  I  SI,  20  mm  MG  151/200  ami  20  mm  MG  2H.  The  bridge- 
wire  primer  existed  in  two  types:  G/25  and  C/27,  each 
requiring  a  firing  current  of  21  volts. 

In  addition  to  their  use  for  synchronized  guns,  electric 
primers  were  used  in  sonic  Turret  guns  and  in  A  A  guns. 
Reference:  H.Peploc  et  al,  CIOS  Kept  33-20  (1945),  pp  7V6. 

Priming  Compositions  Used  for  Tracers.  See  under  Tracers. 

Progressive  Rifling  or  Increasing  System  of  Twist 
(Xunehmcnder  Drall  oder  Sachsen  do*  Drall)  is  briefly 
described  in  the  general  section  under  Rifling. 

hollowing  German  weapons  used  progressive  rifling: 

a)  75  mm  KwK  (6°  to  0°  twist) 

b)  75  mm  KwK  40,  L/43  (0°  to  9°) 
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STUCK  T0GETH-  INSULATING  RING  (PLAS- 
ER  WITH  SHEL  TIC  MATERIAL) 

LAC BRIDGELESS  TYPE 
ELECTRIC  CAP 


Prime:.  Electric,  Bridge  Type  was  developed  l>y  the  Deutsche 
Wallen-  und  Munitions  fa  briicen  A  G.Lubeck  and  manufactured 
hv  theRheinmetalI-RorsigACj.lt  consisted  ol  a  cylindrical 
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c)  75  mm  StuK  10,  L/43  (6°  to  0°) 

d)  8H  mm  KwK  (4°  to  0°. 

e)  8H  mm  Flak,  Modifications  .36  A  37  (4°  to  i>° ) 

f)  100  mm  K  18  M'j°  to  6°) 

g)  103  mm  Howitzer  (6°  to  12°) 

h)  130  trim  Howitzer  (3°  to  10°) 

it  130. mm  K  39  (4°  17'  to  5°  59*) 

j)  170  mm  Gun  (4°  16*  40**  to  3°  58*  42*’) 

k)  210  mm  II  18  (5°  7*  15“  to  5°  58*  12**) 

l)  210  mm  K  38  (4°  29'  27*'  to  5°  3o’) 

m)  210  mm  Gun  (3°  35'  4 V  to  7°  9*  25"). 

Reference: 

K.P.Haumann  of  Pica  tinny  Arsenal,  Dover,  N  J  ,  private 
communication. 

Projectile  ,  See  Granate, 

Projectile,  Flare.  See  under  Flare. 

Propagondogranate  (Leaflet  Projectile)  .  One  such  pro¬ 
jectile  (caliber  105  mm),  designated  as  10  cm  Weiss -Rot 
Ceschoss ,  is  described  in  TM  9’  1985-3  (1953),  p  462.  It 
contained  28';  lb  of  leaflet'  and  a  small  charge  of  black 

fowder  serving  as  a  burster.  The  shell  was  fired  from 
ight  field  howitzers  such  as  1FII  18,  18/1,  18/2,  18:nM, 
18/39  and  18/40  (See  drawing  next  page). 

Propogondorakete  41  (Leaflet  Rocket),  caliber  73  mm, 
consisted  of  two  steel  tubes  screwed  into  a  central  joint. 
The  lower  part  contained  (he  rocket  motor  with  propellant 
consisting  of  a  cylindrical  stick  with  nine  longitudinal 
perforations- one  in  the  center  and  eight  in  a  circle  around 
the  central  hole,  below  this  were  12  venturi  set  in  two 
concentric  rings.  The  upper  section  of  the  missile  contained 
an  inner  cylinder  (which  was  split  longitudinally)  with 
leaflets  wrapped  around  a  steel  spring  which  was  kept 
under  compression.  The  missile  was  spin-stabilized  and  was 
fired  from  a  single-tube  launcher  called  the  Propagandower.«r. 
The  propellant  was  ignited  by  means  of  the  percussion 
cap  and  when  the  rocket  reached  its  destination,  the  igniter 
(located  between  the  propellant  and  leaflets)  fired  the 
bursting  charge.  The  resulting  gas  pressure  ejected  the 
inner  cylinder  and  the  plastic  cap.  As  the  split  cylinder 
emerged,  it  fell  apart  nnd  allowed  the  compressed  spring 
to  scatter  the  leaflets  packed  around  it. 

Reference:  TM  9-1985-2  (1953),  PP  234-5- 
(See  drawing  on  next  page) . 
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PROPELLANT,  SMOKELESS  POWDER  (Treibmittel,  Treih- 
pulver  oder  Rauchlose  Pulver).  A  general  description  of 
German  propellants  is  given  ir  Refs  1,  2,  3  and  4  listed 
at  the  end  of  this  section. 

Propellants  used  by  Germans  during  WW  I  were  de¬ 
scribed  by  ll.Muraour,  Mem  Artil  Fr,  2,  507  (1923)  and  by 
j. Pepin  Lehalleur,  puuures  cil,  imillieie,  Paris  (1933), 
pp  290-291.  They  included  the  following  propellants: 

A)  S  (Rifle):  NC  (12%N)  24,  NC  H3%N)  72.5,  OPhA  0.5, 

Cent  0.5,  Am  oxalate  0.7,  gclatinizer  (residual  solvent) 

0.5,  and  moisture  1.3% 

H)  Tube  (Cannon):  NC(12%N)21,  NC(13%N)70,  Cent 
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WW  I  Propellants 


or  Acar  5,  K  bitartrate  2,  residual  solvent  0.7,  and 
moisture  1 .3% 

C)  Wurfelpulver  (Flaked  propellant)  (Rifle):  NC  (12%iM) 
60,  NG  3B.5,  Cent  or  Acar  1  and  moisture  0.5% 

D)  Wbrf«lpulver(Cannon):  a)  NC  (12%N)  79,  NC  (13%N) 
29,  MG  40,  Cent  1,  and  moisture  1%;  b)  NC  (12%N)  31, 
NC  (13%N)  31  NG  30,  Cent  7  and  moisture  1%;  c)  NC 
(12%N)  30,  NC  (13%N)  31  NG  20,  TNT  14.5,  DNT  3.5, 
Cent  0.3,  and  moisture  0.7% 

F  *  Rohrenpulver  (Tubular  propellant)  (Cannon):  NC 
(12%N)  32-34,  NC  (13%N)  32-34,  NG  25-29,  Cent  4-7, 
Am  oxalate  0.5,  Na  carbonate  0.5,  graphite  0.5  and 
moisture  0.9%. 

Table  41  lists  some  propellants  of  WW  I  described 
in  Ref  2,  pp  134-6 


Composition  % 


For  Small  Arms 


Tubular 


For  Ordnoneo 


NC  (soluble) 

24.0 

60.0 

NC  (insoluble) 

72.5  ■ 

• 

NG 

1 V  1  :  ; 

38.5 

TNT 

DNT 

Centralite 

0.5 

1.0 

(or  camphor) 

(  or  acardite  ) 

Diphenylamine 

0.5 

w 

K  tartrate 

. 

Na  oxalate 

0.7 

m 

Am  oxalate 

,  . 

» 

Na  bicarbonate 

.  . 

m  • 

Graphite 

- 

•  «  ' 

Moisture 

1.3 

0.5 

Volatile  solvent 

0.5 

_ 

4-7 

(or  urethane] 


Note:  The  Am  oxalate  was  added  to  diminish  the  danger  of  ignition  during  rolling. 


Abbreviations:  See  under  Table  44  • 


Propellants  of  WW  II 


tier  lid 


1  ion  ii'ntaim-,1  below  was  ,|t.riv,.,| 

r>  -ults  ol  au.tlyses  ut  captured  v.erm.tn  propellants  con- 
-fmti-l  .it  Picatinny  Arsen  a!,  Dover,  New  Jersey  (mostly 
hv  I'.k.llosken,  Jr  and  II.  Ju, limit::  of  the  (ieneral  Laboratory) 
•'"‘I  •llso  (,'M"  il‘*vut, lentil ry  materials  gathered  l.y  various 
American  an. I  Hritisli  missions  sent  to  tiermanv  ditcctly 
alter  termination  ot  tlie  War.  (See  Hots  I  an. I  III). 


I  oil. min-  :v  a  (•.■rerai  survey  ot  |-ro|.ellants  use.l 
•  liirinc  V  a  ||: 

a  i  Doth  sinylean.I.i.inKI.  -liase  |-ro|.ellants  wct.usrd  by  t|ie 
iiermans  .luting  \l‘v.  11.  In  .Ion l.le-l.ase  propellants  it 
was  tlie  ten.icncy  to  replace  NCi  l>y  DK(il)\.  This  wits 
partly  .loe  to  tlie  excessive  erosion  cause.!  by  NC> 
propellants  am!  partly  because  of  tile  shortage  ol 
;  111  1  tin  *. ‘  ile  Dl-.ta  could  easily  be  prepd  syntbetically 
It.’ln  acetylene.  Also,  l)K(il)N  is  a  better  gclatiiii/cr 
lor  NC  than  Nt.  and  for  this  reason  smaller  amounts 


1 -i*i;  arl.  s  on  ’.'able  A2 

The  propellants  listed  in  Table  i’  eoniained  a  number 
id  features  nil le b  aie  worth  noting,  sneli  as: 
a)  None  of  these  propellants  contained  a  sufficient  amount 
ol  non-volatile  plasticiser  to  colloid  the  NC  as  effectively 
as  is  generally  required.  It  is  assumed  that  a  volatile 
■solvent  was  use.l  in  their  manufacture  which  was  later 
removed  by  drying.  The  amount  of  centrality  present  in 
some  of  these  propellants  would  not  be  sufficient  t> 
gelatinize  the  high-nitrogen  NC  that  was  used  in  them  but 
would  be  sufficient  as  a  stabilizer 

h)  Since  an  insufficient  amount  of  centrulitc  was  present 
for  the  complete  gelatinization  of  the  NC,  it  is  presumed 
that  camphor  was  used  tit  some  propellants  to  superficially 
gelatinize  the  surface  of  the  giains.  Thus,  it  would  act 
as  a  deterrent  and  cause  the  propellant  to  burn  more 
progressively 

c)  Several  propellants  were  not  only  coated  with  graphite, 


ot  Dl-.cPN  could  be  used.  The  DKCiDN  ptopcllants 
possessed  much  lower  calorific  values  than  Nti  pro¬ 
pellants  but  they  were  not  suitable  (or  use  in  tropical 
climates  on  account  of  the  high  vapor  pressure  (and 
consequontlv  high  volatility)  of  DKtiD.N  (see  also 
"C"  I'ulver.i,  still  cooler  propellants,  which  were  also 
less  erosive  and  practically  free  from  muzzle-flash 
were  obtained  when  large  amounts  of  nitrt  guanidine 
(Nlui)  were  incorporated,  as  for  instance,  in  the  com- 
position:  N(iu  All,  NC  i3,  DI-CiDN  20,  stabilizers  and 
plasticizers  7°)  (see  also  Ciudolpulver) 
l»'  As  flash  reducers  the  Ciermans  used  salts  of  potas¬ 
sium  such  as  sulfate,  chloride,  nitrate  and  oxalate. 
.They  were  frequently  supplied  in  bags  for  use  only  at 
night  as  they  produced  smoke  which  was  visible  in  the 
day  time.  [See  Vorlage)  In  propellants  contg  NC>u 
there  was  no  necessity  to  use  the  above  salts  because 
NC.u  acts  as  a  flash  reducer 

e)  Some  Cierman  propellants  contained  between  1 .' 
and  A .()’•;  of  bydroeellulose,  presumably  to  improve  the 
bt.rniag  characteristics,  or  to  reduce  flash 
.1)  An  interesting  feature  of  Cierman  propellants  of 
low  calorific  value  was  the  use  of  mixed  gclatinizers- 
stuhilizcrs,  such  as  centrulites,  aeardites  and  urethanes. 
It  was  claimed  that  these  mixtures  bad  a  better  effect 
on  the  working,  properties  and  stability  than  when 
used  individually 

e)  Of  the  other  ingredients,  magnesium  oxide  was 


but  some  of  the  graphite  was  incorporated  in  the  grains. 
Coating  with  graphite  was  usually  done  tor  the  following 
purposes:  to  decrease  the  possibility  of  ignition  by  static 
electricity,  to  make  the  grains  more  "free  flowing"  while 
loading  the  cartridge  eases  and  to  decrease  (slightly)  .lie 
initial  rate  of  burning.  Incorporation  of  graphite  in  the  grains 
was  apparently  lone  to  improve  the  burning  churn  ft  eristics 
of  the  ptopeHunt 

.1)  Uhcn  graphite  was  used  for  coating  only,  it  is  probable 
that  the  grains  were  previously  given  a  surface  treatment 
with  ccntralite  or  other  stabilizer-gelatinizer  as  a  deterrent 
coating  to  make  the  propellant  more  progressive  burning 
e)  Potassium  salts  (such  as  K  sulfate)  found  in  some 
Cierman  propellants,  were  evidently  used  as  flash  reducers. 
In  some  cases,  however,  markings  on  the  bags  included  the 
abbreviation  Man  pulv  which  stands  fot  Manover  Pulver 
Note  These  we-e  usually  rapid-burning  propellants  be¬ 
cause  they  were  porous.  The  porosity  was  obtained  by 
incorporation  and  subsequent  elimination  of  most  of  thp 
potassium  salt  by  leaching  with  water 

f)  Some  of  the  propellants  examined  at  Picutinny  Arsenal 
contained  DPhA  as  well  as  DBuPh.  As  none  of  the  Cierman 
pre-ViD)'  II  single-base  propellants  contained  DPhA,  it  was 
presumed  that  these  samples  were  reworked  captured  French 
or  Belgian  propellants 

g)  One  of  the  samples  examined  at  the  Arsenal  contained  a 
large  amount  of  PKTN  (63,8?#)  dispersed  through  the  mass 
of  NC.  None  of  the  Allied  propellants  had  such  composition. 


included  as  a  lubricant  to  facilitate  rolling  and  ex¬ 
truding  operations,  graphite  was  added  to  reduce  the 
formation  of  static  electricity  during  manufacture, 
and  the  inclusion  of  about  A  A  alpha-MNN  resulted  i  > 
reducing  the  charge  of  low  calorific  propellants 
much  as  HIT 

f)  It  seems  that  there  were  no  restrictions  regarding 
the  composition  of  the  propellants  provided  the  ballistic 
properties  and  stabilities  complied  with  specifications. 
The  composition  of  propellants  manufactured  at  different 
plants  but  intended  for  use  in  the  same  type  and  caliber 
of  gun  were  not  the  same,  although  they  all  passed 
'inspection  tests. 

Table  |2  gives  compositions  of  some  single-base 
(nitrocellulose)  propellants  examined  nt  Picatinny  Arsenal. 


One  ol  the  single-base  (nitrocellulose)  propellants  used 
daring  AAV)  II  was  prepd  by  gelatinizing  a  blend  of  two 
litrocclluloses  one  of  N  content  less  than  12. AT  and 
another  of  N  content  more  than  13T.  The  gclatinizer  used 
was  an  alcohol-acetone  solution.  See  Nitrochemie  In- 
dnstrieanlagcn  A  -li  ,  tier  P  71  A, HI  1  (1911 ),  C  A  38, 
2211  (191*1)  '. 

In  Kef  i,  p  At  is  described  Nitrocellulose-Blottchen- 
pulver  (Nitrocellulose  Flake  Propellant)  which  was  prepd 
by  thoroughly  mixing  in  the  presence  of  ether-alcohol, 
A  parts  guncotton  (Schiesswolle)  of  at  least  13. 1%  N  con¬ 
tent,  1  part  of  soluble  NC  (Kollodiuinwolle)  of  at  least 
I  2.(>T  content  with  O.AT  of  stabilizer  (such  as  diphenylumine' 
and  l"i  of  flash  reducer  (such  us  Na  oxalate).  After  the 
mass  was  flaked,  the  surface  of  the  grains  was  treated  with 


(See  next  page) 


ccntralite  and  finely  pulverized  graphite.  The  flakes  were 
about  0.3  mm  thick  and  their  surface  was  1.3  mml 
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Table  42 

single  Boie  (Nitrocellulose) 
Propellant*  of  WW  II 


Form 

— 

NC 

%N  in 

NC 

DPhA 

Cent 

Square 

95.1 

13  2 

Square 

95.2 

13.0 

SP 

34.3 

12.2 

0.2 

Square 

95.1 

13.1 

Square 

95.0 

13.2 

-  ' 

- 

SP 

32 

12.5 

0.4 

Square 

98.4 

13.1 

0.9 

. 

.  .■*: 

99.5 

13.0 

0.5 

sp 

56.0 

13.2 

Some 

Square 

SP 

94.1 

95.0 

12.7 

12.2 

- 

2.6 

2.0 

- 

95.0 

13.1 

“ 

97.4 

13.0 

. 

SP 

96.4 

13.0 

• 

- 

SP 

95.0 

12.9 

0.5 

2.0 

SP 

93.7 

13.1 

- 

1.95 

SP 

94.7 

13.1 

0.3 

- 

Square 

93.7 

13.2 

0  3 

3.4 

SP 

93.5 

13.1 

- 

2.8 

SP 

93.3 

13.1 

0.2 

1.2 

SP 

94.1 

13.0 

0.4 

2.4 

SP 

93.1 

3.1 

2.3 

- 

Tube 

98.1 

13.1 

: 

SP 

94.5 

13.1 

- 

- 

SP 

96.1 

13.1 

Square 

93.9 

13.0 

0.3 

2.0 

Square 

98.4 

13.1 

0.9 

Abbreviatioi's:  See  under  Table  44  . 


1.0 


1.7 

0.5 

0.7 


0.6 


0.02 

0.5 


1.0 


0.6 


Graphited 


0.3 

0.1 


0.4 

0.25 

0.3 

0.5 

1.5 

0.3 

0.4 

0.6 

0.8 

1.0 


Unac 

Unac 

PETN 

Unac 

Unac 

Et  carbamate 
Sc  K  sulfate 


PETN 

Unac 

Unac 

PETN 

Cent  Sc  DNT 

Unac 

Unac 


Unac 

Unac 

Unac 


Unac 

Camphor 

Unac 

DBuPh 

Unac 

K  sulfate 

Unac 

K  sulfate 

llnac 

K  sulfate 

Unac 

Unac 


Camphor 

Unac 

Unac 

Camphor 

Unac 

Unac 

Unac 

Unac 


60.0 

7.0 

0.7 

34.0 

10.0 

3.0 

2.0 


3.3 

2.1 


2.1 

0.95 

3.15 

0.1 

4.6 
0.3 
1.8 
1.1 
0.5 
1.0 
4.0 

2.7 


1.0 

3.0 

1.88 

1.3 

3.4 
3.4 
2.2 
0.7 


7.63  mm  Mauser 
.92  mm  AP 
7.9?  mm  AP 

7.92  mm  AP 
7.92  mm  Ball,  7  92 
mm  Semi-AP,  ’.92 
mm  AP  and  7.92  nm 
HE 

7.92  mm  I1VAP 

7.92  mm  Rifle 
C-tanadeA/T 
7.92/  13  mm  AP 
7.92  mm  HVAPv 

’.92  mm  AP 
".63  mm  Mauser 
Pistol,  9.0  mm 
Pistol  and  28/20 
mm  APIIV 
9.0  mm  Pistol 
9.0  mm  Hall 
9.0  mm  Ball,  9.0  imn 
Pistol  and  50  mm 
Trench  Mortar 
1 3.0  mm  AP  and  13.0 
mm  HE 
20  mm  AP 

20  mm  HE  Mauser 

20  mm  HE  Mauser 

2  0  mm  Inc 

20  mm  Solothurn 

13.0  nm  AP,  13.0  mm 
HE,  15.0  mm  HE  and 
28/20  mm  APHV 
20  mm  APHV,  20  mm 
Ap,  20  mm  HE  and 
20  mm  Inc 

50  mm  Trench  Mortar 
75  mm  A  PC  and  75  mm 
HE 

J75  mm  HE 

|80  mm  Expulsion  Powder 
|7.92  mm  Rifle  Grenade  (A/TV 


(NC*Tn™°n  Uste,i  i"  Table  43  afe  double-bas 
(NCNC)  propellant,  analyzed  at  Picatinny  Arsenal  durin 

(See  r.ext  page) . 
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1  orm 

NC 

*N  in 

NC 

NG 

Tube* 

58.1 

12.5 

37.2 

Tube 

69.7 

11.9 

27.3 

Sl> 

63.7; 

11.8 

28.5 

Scrip 

64. C 

12.3 

30.0 

Strip 

64.0 

12.3 

30.0 

Strip 

63.0 

12.2 

28.0 

S3  up 

63.1 

12.4 

30.3 

Strip 

62.9 

12  7 

29.1 

Tube 

61.1 

12.0 

22.4 

Disc 

59.6 

12.9 

39.0 

Disc 

59.5 

13.0 

38.7 

Square 

59.5 

12.2 

38.6 

Disc 

59.2 

13.0 

33.5 

Disc 

61.5 

12.9 

38.1 

Square 

58.3 

13.1 

39.0 

Square 

59.6 

13.0 

38.8 

Square 

59.4 

12.9 

31.4 

Square 

53.7 

13.0 

44.4 

Square 

56.8 

13.1 

40.8 

Square 

59.0 

13.1 

39.0 

Disc 

56.5 

13.3 

41.6 

Flak  e 

59.9 

15.36 

39.0 

Square 

62.5 

12.0 

33.0 

1.6 


0.8 


0.3 


0.9 


0.2 


0.6 


0.8 


0.7 


0.1  (incor¬ 
pora  ted) 


0.2 


0.2 


K  sulfate 
Unac 
K  s  ilfstc 
Unac 
Unac 


Unac 

DPhUret 

Unac 

DNT 

Unac 

Unac 

Unac 

Unac 


1.3 


37  mm  Czech 
40  mm  Czech 
47  mm  AP 
47  mm  HE 

47  mm  APC11E 
and  APKN 
50  mm  A  PC 


75  mm  HE  How 
75  mm  HoC  (Semi¬ 
fixed) 

80  mm  HE  Mortar 
80  mm  HE  Mortar 
80  mm  CM 
80  mm  HE 
105  •nm  How 

105  mm  How 
150  mm  How  (Base 
Charge) 

155  mm  How  and  80 1 
mm  HE 
155  mm  How 
Miscellaneous 
Mortars 
80  mm  Mortar 
150  mot  Koclcet 


Remarks  on  Table  43 

The  double-base  nitrocellulose-nitroglycerin  propellants 
,;ted,nTab|e.,3were  somewhat  different  from  the  American 
remart:  Pr°Pel'an,S’  "  ~ 

a)  In  cases  in  which  large  amounts  of  centralite  were 
Present.  ,t  served  no,  only  as  a  stabilizer,  but  aUo  7s  l 

of  NGhTsu  rPeC,any  '°r  l0W‘nitra"d  NC.  n,e  amount 
NG  in  such  propellants  was  correspondingly  decreased 

or  even",  7'"  °f  Centra1^  was  smalt, 

or  even  absent,  the  amount  of  NG  was  increased 

h)  It  has  been  shown  that  when  centralite  is  used  in  large 

applies8'  to  a;t&  V  a  fIaSh  tCducin8  a*'"'-  «« 

PPlies  to  acardite  (asymmetrical  diphenylurea).  When 

acardite  was  used  as  a  stabilizer,  an  amount  as  low  as 
0.8?o  was  sufficient 

c)  Vaseline,  present  in  some  propellants,  was  supposed  to 
primarily  as  a  cooling  agent  (to  lower  the  temperature 


Of  combustion  and  to  reduce  erosion). It  also  acred  as  a 
stabilizer  to  a  certain  extent  because  the  unaatu-ated 
hydrocarbons  present  in  vaseline  combine  with  the  “iides 
of  nitrogen  and  thus  stabilize  the  powder.lt  has  been  found 

reducing' hy'groscopicity ^  ^  ra"i:“,arly  «■’ 

z’sxSz*; 

:r,n  s,*r’™ch  ■■  150  mm  .np  120/45, nJ, 

weapons,  no  graphite  coating  was  used 

lIJ'Jr'r  °ther  9erman  P»PeH«nts,  graphite 
hmed  1.  u  ““  C  COat,n8  a*ent  •»«  «  was  also  di.tri- 
on  Tablet°-I  m"S8  "”***  [  S"  Rema*  (c> 

nrnJ“b1'  f  *ives  compositions  of  some  double-base 
propellants  based  on  DEGDN  (diethylr neglycoldinitratel  and 
on  triple-base  (NC-DEGDN-NGu)  propellenu  d,n,,t,tc)  an<l 
(See  next  page). 
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Table  44 

Bose  (NC-DEGUM)  and  Triple-Bose  (HC-DEGON-NCu)  Propellants 


Composition. 


DEGDN 


Other  Ingredients 


(Sit  .list'  G  Dulver  .iti.)  Giidnlpulvrr). 

Abbreviations:  AA  Anti.iirrr.ift;  AC  Aircraft;  Acor  Acartlirc;  Am  Ainninnium;  AP  Armor-piercing;  A/P  Antipersonnel;  APC  Armor- 
piercing,  tapped,  A/T  Antitank;  Cent  Ccntralitc;  CM  (.betnic.it  Mortar;  DBuPh  Dihutylphthalate;  DEG  Dierhyleneglycol;  DEGDN 
Dierhyleneglycol  llinitr.tte;  DNT  Dinitrotoluene,  DPhA  Diplienv l.nnine ,  DPhUret  Diphenylurethane;  Et  Ethyl;  ErPhUiet  Ethyl- 
plienylurethtne;  Flak  C.er  designation  for  AA;  Graph  Graphite; ME  High  Explosive ; HoC  Hollow  Charge;  shaped  charge;  HVHyper- 
Veli.city;  Hydrocct  llydrocellulose;  Inc  Incendiary;  K  (Kannone  1  Cannon;  K  soil*  potassium  salts;  LC  Long  Case;  MB  Monoblock; 
MNT  Mononitrotolnenc;  N  Nitrogen;  NC  Nitrocellulose;  NG  Nitroglycerin;  NGu  Nitrogusnidine ;  Pok  German  designation  of  A/T; 
PETN  Pentaerythritol  Tetranirrare;  RN  Round  Nose;  SC  .‘short  Case;  SP  Single  Perforation;  T  Tracer;  TEG  Triethylenegl/col; 
TECDM  Triethyleneglycol  Dinitrate  TM  Trench  Mortar;  TNT  Trinitrotoluene;  Unoc  Unaccounted. 


Remarks'’"  Table  .pi  'See  previous  p:ipr). 

.  Although  the  above  DEtiDN  .in. I  \t,u  pins  DEGDN 
propellants  were  sin  Inr  in  composition  to  ,\t .  propellants 
listed  in  Table  they  had  some  features  whieh  are  worth 
noting,  sueli  as: 

a)  There  "■  s  a  definite  relationship  between  the  per¬ 
centage  ol  M  and  DEGDN  used,  is  the  percentage  of 
Was  dec  ret  f:  *•*.!  the  amount  of  DEGDN  (which  has 
about  the  same  potential  as  NCi)  was  increased.  It  wg> 
also  noted  that  decreasing  amounts  of  ccntralitc  were 
act  omf'aitied  l»y  increasing  amounts  of  DEGDN 
Id  The  use  o!  low  nitrogen  content  NC,  such  as  11. 8-12*;, 
in  DEGDN  propellants  may  he  explained  hy  the  fact  that 
high  X  content  NC.  is  much  more  difficult  to  gelatinize 

with  DEGDN 

cl  Several  propellants  contained  about  Wi  Nliu  and  only 
a  I  unit  •(()%  of  NC,  without  any  stabilizer.  In  most  of  these 
compositions  graphite  did  not  serve  (or  coating  but  was 
uniformely  distributed  throughout  the  grains.  It  is  to  be 
noted  that  Nliu  does  not  gelatinize  NC  even  of  low  N  content, 
d)  All  the  DEGDN  propellants,  especially  those  containing 
N(iu  were  much  cooler  burning  than  the  corresponding 
NCi  propellants 

c)  I'tom  the  American  point  of  view  the  DEGDN  propellants 
have  the  following  disadvantages  over  piopcIluntH  bused 
on  NCi: 

1)  They  arc  more  volatile 

2)  Less  sensitive  to  flame  and  thus  more  difficult 
to  ignite 

1)  More  toxic  to  personnel  handling  them 

•I)  They  contain  an  ingredient  (DEGDN)  which  is  more 

difficult  to  stabilize  than  NCi. 

II.Mutaoui  et  al,  Mlhii  poud  35,  2110  (1955), gives  the 
composition  of  a  German  piopollant ,  used  in  rounds  for 
50  mm  airplane  cannon, as  follows:  NC  (N  content  1 1.81%) 
65.5,  DEGDN  26.5,  ccntralitc  H.t)  and  vaseline  2.0%. 

Some  information  on  DI'.GDN ■  \(.  propellants 
prepared  at  the  Punehorg  I'abrik,  !)  A  -G  may  be  lound 
in  Ref  7.  Two  of  these  propellants  used  in  cannons  ore 
listed  in  Table  45a. 

(See  next  column) . 

The  same  Ref  7  gives  the  composition  and  properties 
„(  the  DEGDN  propellant  manufd  by  the  Volff  Co  Plant 
at  Itbmlitz,  near  Walsrode:  NC.  (N  content  i2.15%)  28.0, 
DEGDN  I7.4  ,  DFliA  0,5,  Cent  I  0.5  and  TNT  55.0  %. 
Oxygen  balance  -16.51*;  and  calorific  value  750  Itcal/lcg. 

Some  double-ls.se  (NODI-.GDN)  and  triple-base  (NC- 
OEGDN-NGu)  propellants  manufactured  at  the  Dtineberg 
Fabrik,  Dynamit  A  -G  were  described  in  Ref  5.  Thiir 
composition  is  given  in  Table  45b  . 

(See  next  pagel . 
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NC-DEGDN  Propallunln  of  Ddnoborfl  Fabrik  D  A  -G 


Composition  an<l 

Getman  Designation  | 

properties 

S  67  02 

B14232 

NC 

29.45 

48.59 

%  N  in  NC 

12.0 

12.5 

DF.GDN 

2  9.45 

26.16 

Am  nitrate 

40.00 

Dicyandiamide 

25.00 

Cen  trali  te  1 

1.00 

MNN 

- 

1.00 

Mg  oxide 

- 

0.1  i 

Graphite 

- 

0.10 

Moisture 

1  .10 

0.80 

Total 

101 .00 

101.80 

Oxygen  Balance  ,  % 

*3.29 

-22.47 

Calorific  Value,  kcal/kg 

1143 

719 

Abbreviations:  (See  under  Table  id) . 

In  Ref  6  is  described  the  mar.ut  ot  NC.  and  propellants 
-i  rt»#.  W r.mimcl  I'abrik,  Dynamit  A  -Ci  ,  while  in  Rel  8 
is  described  the  manufacture  of  NC.  and  propellants  at  lie 
following  plants:  Troisdorf  I'abrik  D  A  -C>  ,  I'.benbnuseii 

Eabrik  I)  A  -G  ,  Rottweil  I'abrik  I)  A  -G  and  Homlitz 

I'abrik  of  Wolff  Co. 

In  the  prepn  of  propellants  at  the  Rottweil  Plant  the 

blend  consisted  of  20  pans  NC..,  N  content  12.5  .,  and 

80  parts  of  NC,  N  content  1  3.3T- 

Table  f6  gives  some  properties,  including  the  burning 
characteristics,  of  several  German  propellants  examined 
at  Picatinny  Arsenal  during  UVt  II  (Refs  4,  10a,  101  and 
lOfi). 

(Sec  next  page) . 

Remarks  on  Table  46: 

a)  In  the  compositions  given  in  Table  d6  only  the  main 
ingredients  are  included.  Othei  components,  such  as 
stabilizers,  graphite,  etc  were  given  in  Tables  d2,  43  St  dd 

b)  I'orce  of  a  Propellant  (H*V)  is  a  function  of  its  chemical 
composition 

c)  Quickness  (a)  of  a  Propellant  is  a  function  of  granulation 
as  well  as  of  its  composition.  The  most  important  variables 
are  total  volatile  content  and  web  size.  The  quickness 
is  approximately  inversely  proportional  to  the  web  size.  In 
small  amis  propellants,  the  concentration  gradient  ot  the 
deterrent  coating  is  used  to  alter  the  quickness 

d)  The  relative  quickness  of  propellants  is  obtained  by 
comparing  their  burning  rates  with  the  rate  of  a  standard. 
If  comparison  is  made  between  a  German  propellant  and 
a  standard  American  propellant,  the  tesults  ate  likely  to 
be  misleading  since  the  German  guns  (made  wi.h  a  heavy 
breech)  used  propellants  designed  to  develop  the  maximum 
pressure  rapidly  and  after  the  shell  had  travelled  only  a 
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Double-Bee  (NC-DEGDN)  and  Triple  Bate  (NC-DEGDN-NGu )  Propellant,  cf  Dimeberg  Fabrlk.  DA-G 


Compositions,  % 


Form 

NC 

«N 

n 

«1C 

DF.GDN 

NGu 

Cent 

Acar 

Graph 

■IgO 

Other  ! 

Ingredients 

Calorific 

value 

Uses 

teal/kg 

Flake 

Flake 

'3.65 

4.40 

1 

35.80 

44.50 

- 

- 

0.50 

0.50 

-  .. 

0.05 

1! 

K  sulfate 

0.50 

Various  Mows 

Flake  3 

S3 

31.12 

30.00 

- 

0.50 

0.10 

0.25 

_ 

Tube 

>7.65 

12.0 

29.00 

3.00 

" 

0.10 

0.25 

- 

825 

88  mm  A  A  and 

Heavy  100  mm  Gun 

Tube 

Tube 

S8.22 

62.33 

12.0 

12.0 

29.23 

26.72 

- 

1.70 

0.50 

0.10 

0.25 

- 

870 

(K18)  (Army) 

37  mm  AA  and 

37  mm  A/T(Army) 

* 

fi.OO 

- 

0.10 

0.25 

Vaseline 

1.80 

700 

Heavy  Army  Field 

Tube 

61.53 

Phthalate 

0.80 

Mows 

W 

26.37 

7.50 

- 

0.10 

0.25 

Vaseline 

1.60 

- 

100  mm  Army  Gun 

Phthalate 

0.65 

(K  18) 

K  sulfate 

2.00 

Tube 

ZEj 

27.47 

- 

5.35 

- 

0.10 

0.25 

Vaseline 

1.85 

730 

88  mm  Army  AA  Gun 

. 

Phthalate 

0.90 

Tube 

43.51 

12.0 

18.64 

30.00 

- 

0.50 

0.10 

0.25 

DPhUret 

3.25 

750 

88  mm  Army  AA  ME 

F.tPhUret 

3.75 

Gun 

Tube 

39.48 

12.0 

16.92 

30.00 

- 

- 

0.10 

0.25 

DPhUrti 

4.25 

730 

88  r.,n  Army  AA 

'  ..  .  i  •' 

F.tPhUret 

5.00 

and  AP  Guns 

K  nitrate 

4.00 

Tube 

69.92 

14.83 

- 

3.00 

- 

0.10 

0.15 

DNT 

10.00 

730 

88  mm  A  A  and 

Tube 

-Y 

25.95 

alpha-MNN 

2.00 

other  Army  Guns 

iwri 

- 

3.75 

- 

0.10 

0.15 

Hydrocell 

3.00 

730 

Various  Army  Guns 

DNT 

4.00 

alpha-MNN 

2.50 

Tube 

44.00 

12.0 

18.85 

20.00 

- 

0.40 

0.10 

0.15 

DNT 

3.50 

720 

Various  Army  Guns 

alpha-MNN 

2.00 

DPhl.'ret 

1.50 

EtPhUret 

1.50 

Mydrocel 

4.00 

K  nitrate 

4.00 

Tube 

69.38 

12.2 

25.27 

- 

5.00 

0.10 

0.25 

- 

- 

820 

Naval  Guns 

Tube 

65.53 

12.2 

23.87 

9.00 

0.10 

0.25 

Phthalate 

1.25 

730 

Naval  Guns 

Tube 

65.71 

12.2 

23.94 

- 

2.50 

0.50 

0.10 

0.25 

alpha-MNN 

7.00 

730 

Naval  Guns 

Tube 

58.55 

12.2 

■  ■:;? ■ 

- 

12.00 

- 

0.10 

0.25 

TliGDN 

25.10 

650 

Naval  Guns 

K  sulfate 

4.00 

Tube 

35.50 

12.2 

21.75 

40.00 

- 

0.50 

0.10 

0.25 

DPhllret 

0.70 

820 

37  mm  Naval  Gun 

EtPhUret 

0.70 

K  sulfate 

0.50 

Tube 

42.45 

12.0 

18.20 

25.00 

- 

- 

0.10 

0.2! 

DPhUret 

4.50 

730 

Navai  Gv;,s 

I 

EtPhUret 

4.50 

1 

K  sulfate 

5.00 

- 

35.33 

- 

- 

- 

Hi 

Hydrocel 

1.50 

900 

Universal  compo- 

DPhUret 

1.0( 

sition  for  Rocket 

EtPhUret 

1.40 

Launchers 

R;  J 

H:;,- 

1G  Wax  E 

0.3! 

Hpii 

■H 

Ik.  nitrate  (added)  0.8C 

- 

Ekj 

34.82 

- 

- 

0.50 

- 

0.2 

Hydrocel 

3.0( 

865 

300  mm  Rocket 

Hiil 

■K?; 

EtPhUret 

1.9< 

Launcher 

Ufi 

Vaseline 

0.5< 

Abbreviations:  See  under  Tabic  44. 
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Properties  of  Some  German  tJrooeMarts 


<  '.omp 

os  it  i 

■ 

■ 

Sonc  I’rofertios 

jpg 

assign 

Form 

Ml 

m 

pi'gin 

jjJJ 

■m hi 

II 

V 

Force 
t  list  V  ) 

m 

■1 

■ 

S!>  Tube 

(.3.6 

118 

28.5 

- 

37  mm  1  il\  KioC  * 

.0303 

881.5 

776 

673,836 

6.02 

Ml 

<  ord 

65.7 

13.08 

20.8 

- 

- 

Antitank  (iun 

.Of, 2  8 

890 

832 

739,380 

«, 

_ 

sp 

59.6 

12.5 

- 

38.8 

- 

ItoCKCt 

2.36 

829.7 

705.8 

585,602 

5.53 

. 

S|> 

63.0 

1 1 .9 

26.5 

- 

lOOm.m  K  1  H 

.0337 

730.1 

*'07.3 

597,556 

5.08 

_ 

sp 

.38.5 

11.3 

- 

16.5 

33.8 

88  n>m  IIEI.C  1 

.0577 

706.9 

680.1 

366,762 

1.2 

_ 

Square 

36  0 

12.0 

31.0 

32.2 

76.2  mm  A,  T 

.0209 

877 

777 

681,429 

Sp 

65.0 

11.93 

23.2 

- 

75  mm  ApCI.C- 

.0600 

712.1 

722.3 

512,339 

3.21 

_ 

Strip 

6.3.5 

12.3 

V 

33.9 

- 

75  mm  HKHoC 

.203 

89.3.8 

711.3 

635,760 

TO 

_ 

S«|  u.irr* 

39.3 

12.9 

30.9 

28.< 

75  mm  HKIioC 

.0239 

910.6 

706.2 

633,066 

7.26 

Cylinder 

59.6 

17.55 

33.6 

* 

75  mm  Leaflet 
Rocket 

.333 

856.6 

21.0 

61  7,6U8 

“ 

Square 

<1(1.0 

12.3 

30.3 

28. 1 

75  r.m  III!  Tank 

.0261 

901 

767 

691,067 

. 

- 

SP 

37.4 

12.2 

30.2 

31.3 

32/28  mm  AP1IV 

.0279 

883.2 

716.2 

632,228 

5.6 

- 

SP 

93.8 

12.8 

- 

28/20  mm  APHV 

.0237 

829. 7 

705.8 

585,602 

0.94 

- 

SP 

92.75 

13.03 

f  * 

28,20  mm  Al  HV 

.0211 

829.7 

705.8 

585,602 

0.93 

- 

Square 

53.15 

1 3.0 

33.4 

* 

* 

150  mm  How 
(Base  Charge) 

.0067 

1235.1 

588.6 

727,333 

9.9 

.05 

211 

Square 

(>1 .63 

13.' 

- 

37.3 

* 

1 50  mm  Low 
(1-6  zones) 

.0384 

1015.9 

685.2 

696,093 

8  5 

917 

167 

Square 

62.13 

13.0 

36.6 

1 50  mm  How 
(7  zone) 

.0313 

993.6 

696.7 

692,232 

8.1 

.009 

144 

SP  Disc 

r 

j  13.0 

” 

J  3y'7 

* 

150  mm  How 

1  (7-8  zones) 

.0722 

989.4 

703.5 

697,037 

8.8 

.21 

158 

-  .  .  - 

Abbreviations:  A  Constant  called  Vivacity,  C  Hate  of  evolution  of  hot  gases  at  a  pressure  of  20,000  psi  in  liters  at  atmos¬ 
pheric  pressure  /  sq  cm  ot  surface  /  second;  H  Heat  of  Combustion  in  kcal/kg;  P  Pressure  of  propellent  gases  in  psi;  V  vol¬ 
ume  of  gases  liberated  in  l/kg£»Uurning  fate  (quickness)  of  the  propellant  at  20,000  psi  in  inches/sec;  (MxV)  Force  or  Ther¬ 
modynamic  Potential. 

Other  abbreviations  are  given  under  Table  33. 


short  distance  along  the  bore  of  the  gun.  On  the  other 
hand,  in  American  guns  will,  a  lighter  breech  the  propellants 
are  designed  to  develop  the  maximum  pressures  more  slow¬ 
ly  and  after  the  shell  has  travelled  a  greater  distance 
along  the  bore  of  the  gun 

e)  In  the  relation  of  quickness  to  composition,  it  may  be 
noted  that  the  single- base  propellants  an  the  slowest 
and  are  comparable  to  those  double- base  propellants  which 
contain  NCiu.  Propellants  containing  NCi  are  usually  the 
fastest,  followed  by  DEGDN  propellants.  In  some  cases, 
however,  DEGDN  propellants  are  faster  than  those  con¬ 
taining  NG.  This  is  usually  the  case  when  the  ,NC  in  a 
DEGDN  propellant  is  of  considerably  higher  nitrogen 
content  than  that  used  in  a  corresponding  NG  propellant 

f)  The  burning  rate  of  the  German  210  mm  rocket  propellant 
was  given  equal  to;  -0.35+(29. '1*10  P)  while  the  cor¬ 
responding  vulue  for  the  standard  American  double-base 
7/8“  stick  propellant  is:  3H,6V10  P.  This  means  that  the 
rate  for  the  American  propellant  is  about  65*J  greater  than 
for  the  German  propellant 

g)  Experimental  procedures  for  the  determination  of  the 
burning  rates  of  propellants  urc  described  in  Pic  Arsn 
Tech  Kept  1235  (1933) 

W  Methods  of  computation  of  properties  of  propellants  are 
given  in  the  Du  Pont  ,  Burnside  Laboratory  Menorandum 
Report  31. 

References  (Propellants); 

1)  A. Marshall,  Explosives,  Churchill,  London,  vi  (1917) 


v  2  (1917)  and  v  3  (1932) 

2)  II.Brunswig,  Das  raucalosc  Pulver,  V.  de  Gruytec 
Berlin  (1926) 

3)  A.Stettbncher,  Schiess-  und  Sprengstoffe,  J. A. Barth, 
Leipzig  (1933) 

4)  Collective,  PB  Kept  11,534  (1935) 

5)  O.V.Stirkland  er  al,  PB  Rcpt  975  (1935) 

6)  L. Nutting  et  al,  PB  Kept  16,666  (1935) 

7)  l-.J.Kriegcr,  M.Plcsset.  PB  P.ept  7826  (1935) 

8)  l(. Ashcroft  et  al,  BIOS  Final  Report  833  (1936),  Item  2 
8a)  H.lt.MPikc,  CIOS  Report  31-68(1916),  Report  on 
Visit  to  Dunebcrg  Factory  of  I)  A  -G 

9)  A.Stettbacher,  Sprcng-  und  Schiesstoffe,  Rascher, 
Zurich  (1938) 

10)  Picatinny  Arsenal  Technical  Reports; 

a)  Collective,  1282  (1933)  (Foreign  Propellants) 

b)  A. B. Schilling,  1358  (1933)  (Propelling  Charge  for 
155  mm  Separate  Loading  Ammunition) 

c)  A. B. Schilling,  1339  (1933)  (Separate-Loading  Pro¬ 
pelling  Charge  Assembly  for  105  mm  Rccoilless  Gun, 
LG  31) 

d)  J.P.Uardlaw,  1333  (1933)  (Propelling  Charge  for 
Separate-Loading  100  mm  Gun,  K  18) 

c)  A. B. Schilling,  1353  (1933)  (Propelling  Charge  (o. 
210  mm  Separate-Loading  Ammunition) 

f)  Collective,  1356  (1933)  (Foreign  propellants) 

g)  Vi'.R, Tomlinson,  Jr,  1555  (1935)  (Chemical  Com¬ 
position  of  Material  used  in  German  Ammunition) 
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Propellant*:  Artillery.  According  to  ll.ll.M.Pikc .  CiOS 
Report  31-08  (194(0,  pp  4-8  and  tallies,  the  following  types 
ol  propellants  were  used  by  tbe  Germans  in  tlteir  artillery 
weapons:  ' 

Nitrocellulose  (NC)  Propoliunt,  designated  as  NxP 
(Nitrozellulosc  Pulver)  was  of  tile  following  varieties: 

a)  NiBIP  (Nitrozellnlose  Hlattchenpulver)  wns  used  in 
105  mm  light  field  howitzer 

b)  NiMonNP  (Nitrozellulosc  Manbver  Nudelpulver) 
was  used  in  blank  (practice!  ammo 

c)  NiRP  (Nitrozellulose  Rbhrenpulver)  was  used  in 
some  20  mm  ft  30  mm  AA  guns,  75  mm  tank  and  self- 
propelled  guns,  7;  mm  Navy  gun  Cl/ 3 1,  105  mm  casemate 
anil  tower  gun  and  105  mm  light  field  howitzer  18 

H.  Nitroglycerin  (NG)  Propellant,  designated  as  NglP 
(Nitroglyzerin  Pulver).  was  of  the  following  varieties: 

a)  NgIBlP  (Nitroglyzerin  Hlattchenpulver)  was  used 
in  75  mm  mountain  gun  15  and  80  mm  heavy  mortar  VI 

b)  NgIPIP  (Nitroglyzerin  Pliittchenpulver)  vas  used 
in  75  mm  infantry  gun  18  and  in  75  mm  tank  .»r.d  self- 
propcllcj  guns 

c)  NgIRqP  (Nitroglyzerin  Ringpulver)  was  used  in 
80  mm  heavy  mortar  Vi 

d)  NglRP  (Nitroglyzerin  Pehrenpulver)  was  used  in 
75  mm  Navy  gun  C/34,  75  mm  mountain  gun  15  and 
88  mm  torpedohoat  gun 

C.  Dlethyleoeglycol  Dinitrofe  (DEGDN)  Propel! ont.  designated 
as  DiglP  (l)iglykol  Pulver)  was  of  the  following  varieties: 
n)  DigIBIP  (l)iglykol  Hlattchenpulver)  was  used  in  50  mm 
casemate  and  tower  gun,  105  mm  light  howitzer  18, 
105  mnt  mountain  howitzer,  150  mm  heavy  infantry 
gun  55,  and  150  mm  l.-avy  howitzer  It! 

b)  DigILgP  (l)iglykol  Leuchtgeschoss  Pulver)  was 
used  for  propelling  star  shells  in  88  min  Navy  guns 
C/50,  C/52  St  C/55,  105  mm  Navy  guns  C/28,  C/52 
St  C/55,  80  mm  torpedolioat  gun,  105  mm  Navy  guns  CY28, 
C/52  Si  C/55,  128  mm  Navy  gun  C/34,  149.1  mm  U-boat 
gun  L/45,  149.1  mm  Navy  guns  C/25,  C/2H,  L/45, 
tk  L/55,  172.6  mm  Navy  gun  L/10,  20V  mm  Navy  gun 
c/34a,  and  209.3  mm  Navy  gun  L/45 

c)  DI9IPIP  (Diglyko!  Pliittchenpulver)  t.us  used  in 
75  mm  field  gun  13 

d)  DlglRgP  (l)iglyko!  Ringpulver)  was  used  in  105  mm 
mountain  howiizer,  150  mm  heavy  howitzer  18*  and 
210  mm  mortar 


c)  DlglRP  (Diglvkol  Rbhrenpulver)  was  used  in  37  mm 
AA  guns,  J7  mm  A/T  guns,  42/28  mm  tapered-bore  gun, 
50  mm  A/T  guns,  many  75  mm  Army  guns,  and  88  mm 
105  mm,  128  mm,  149.1mm  Navy,  150  mm  Army,  172.6  mm 
Navy,  203  mm  Navy,  203  mm  Navy,  209.3  mm  Navy, 
210  mm,  238  mm,  240  mm  283  mm  Navy,  280  mm,  283  mm, 
395  mm,  350  mm,  380  mm,  and  420  mm  weapons 
f)  DigiStrP  (Diglykol  Streifenpulver)  was  used  in 
42/28  mm  tapered  bore  gun 

I).  T riethyleneglyeol  Dinitrote  (TEGDN)  Propellant,  des¬ 
ignated  as  TriglP  (Triglykol  Pulver),  was  used  instead 
of  DiglP  in  hot  climates .  because  Diglvkolnitrat  (DKGD.N) 
is  very  volarile.  One  such  propellant  TrigILgP  (Trigly¬ 
kol  Leuchtgeschoss  Pulver)  was  used  by  the  Navy  in 
star  shell  ammo 

E.  Nltroguanidine  (NGu)  Propellant,  designated  GuP 
(Gudolpulver), existed  in  the  following  varieties: 

a)  GuBIP  (Gudol  Blattchenpulvc  )  was  used  in  50  mm 
A/T  gun,  105  mm  mountain  howitzer,  150  mm  heavy 
infantry  gun  33,  150  mm  heavy  howitzer  18  and  150  mm 
heavy  howitzer  (or  fortification  •; 

b)  GuRgP  (Gudol  Ringpulver)  was  used  in  210  mm 
mortar  1 8 

c)  GuRP  (Gudol  Rbhrenpulver)  was  used  in  42/28  mm 
tapered-bore  gun,  88  mm  tank  and  A/T  gun  43,  105  mm 
recoilless  gun,  128  mm  AAgun  40,  128  mm  tank  destroyer 
gun  44,  211  mm  gun  12,  380  mm  Siegfried  gun,  406.4  mm 
Adolf  gun,  533.4  mm  gun  called  Geriit  36  and  800  mm 
Sevastopol  gun 

F.  Ammonium  Nitrate  (AmN)  Propellant,  designated  ns 
Ammon  P  (Ammunpulver),  was  developed  towards  the  end  of 
WW  II  to  combat  shortages  of  some  materials.  The  propellant 
AmmonStrP  (Ammonstreifenpulver)  was  in  the  shape  of 
strips,  500x20x2.3  mm.and  its  composition  was:  NC  <12 7TN) 
22,  DEGDN  22,  Am  nitrate  50.  hvdtocellulose  5  and  central- 
lire  1%.  The  strips  were  coated  with  a  regular  DiglP  in  order 
to  overcome  the  hygroscopicity 


Table  47  given  composition 
most  common  artillery  propellants 
the  Germans.  (See  following  pages). 


and  some  properties  of 
used  during  VU  H  by 


Propellant*,  Internal  BollUtie  Dato 
the  end  of  CIOS  Report  31-68  (1946). 


given  in  tables  at 


Propellants,  Rocket.  See  Rocket  Propellants. 


Propellant*,  Stability  of.  The  stability  characteristics  of 
some  German  propellants  were  determined  during  WW  II 
at  Picatinny  Arsenal  and  described  in  Technical  Report 
1456  (1944). 

In  cases  where  sufficient  material  was  available,  both 
the  120  and  134.5  Heat  Tests  were  made.  The  results 
of  tests  showed  a  tendency  toward  greater  stability  for 
those  propellants  which  contained  a  stakilizct-gelatinizer 
(such  as  centtalite)  in  combination  with  another  stabilizer, 
such  as  acardire. 

Sufficient  amounts  uf  propellants  were  not  available 
for  reaching  a  definite  conclusion  concerning  the  merits  ol 
disubstituted  urethanes  in  combination  with  acardite. 

Propellants  containing  NG,  DEGDN  and  NGu-DEGDN 
proved  to  be  of  satisfactory  stability,  judging  by  the  120 
Heat  Test  of  the  U  S  Army  (the  test  paper  should  not 
turn  a  salmon  pink  color  in  less  than  40  minutes). 

As  to  the  single-base  propellants,  only  a  few  of  the 
German  propellants  met  the  U  S  Army  Sgccification  which 
requires  that  the  test  paper  in  the  134.5  Heat  Test  shall 
not  turn  salmon  pink  in  color  in  less  than  45  minutes. 


Propellent  Charge  in  Fixed  and  Semi-Fixed  Ammunition. 

According  to  K.Kngleshurg  (The  Ordnance  Sergeant  ,  May 
1944,  p  321),  German  propelling  charges  may  be  subdivided 
into  two  main  classes: 

a)  Class  No  1  (Fixed  round)  used  flaked  and  tubular 
propellants.  In  this  case,  the  grains  were  packed  in 
a  silk  bag  with  an  igniter  bag  sewed  to  the  end  facing 
the  primer.  With  tubular  grains,  they  could  be  either 
packed  in  a  silk  bag  (as  above)  or  tied  in  a  bundje 
by  means  of  a  fine  twine.  The  lower  end  of  die  bundle 
of  tubes  was  placed  in’  a  short  silk  bag,  which  had 
sewn  to  its  bottom,  a  coarse'  silk  bag  containing 
igniter  composition 

b)  Class  No  2  (Semi-fixed  round)  consisted  of  base 
and  increment  charges  (zones)  contained  in  silk  bags. 
An  igniter  bag  was  sewn  to  the  base  charge.  The  charges 
were  shipped  inside  the  cartridge  case  and  if  there 
were  too  many  increments  for  the  desired  rc.nge  some  or 
all  increments,  but  not  the  base  chargejcoul  •'  be  removed 
(before  firing)  and  substituted  by  the  "distance  piece'Xq  v  ). 
In  case  of  long  range  firing  a  super  charge,  packed 
in  a  cardboard  or  metal  container,  was  provided. 
Some  propellent  charges  had  a  bag  with  a  flash  reducing 

agent  (which  was  placed  between  tne  propellant  and  pro¬ 
jectile)  while  others  had  a  decoppering  agent  such  as  lead 
wire  wrapped  around  the  bag. 

Propetlent  Groin*  and  Thslr  Dimension*.  The  following 
typical  German  propellants  are  listed  by  11.11  M. Hike  in 
CIOS  Report  31-68  (1946>,  pp  4-5  and  tables: 

a)  Tubular  (Rbhrenpulver),  designated  as  HP  AO  (810  x 
13*4.3)  consisted  of  tubes  810  mm  long  having  external 
and  internal  diameters  of  13  mm  and  4.*  mm  respectively. 

b)  Strip  (Streifenpulver),  designated  as  Stn-  (100  x  10  x 
0.6)1  consisted  of  grains  100  mm  long,  10  mm  wide 
and  0.6  mm  thick 

c)  I-  lake  (Biattchenpulver),  designated  as  BlP  (3  x  3  x 

0.3).  consisted  of  grains  3  mm  long,  3mm  wide  and  0.8  mm 
thick  _  : 

d)  Disc  (Pliittchenpulver),  designated  as  PIP  (50  x 
0.2),  consisted  of  discs  50  mm  in  diameter  and  0.2  mm 
thick 

e)  Ring  or  annular  (Ringpulver),  designated  as  RgP 
(0.2  x  50/10-,  consisted  of  grains  0.2  mm  thick,  50  mm 
in  diameter  and  a  centra!  hole  of  10  mm  in  diarn 
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Propellent  Igniters  end  Propellent  Igniter  Bog  Compositions 


Form 


Cord 

Grains 

Cirains 


Ilian 

[Cord 

(Grain 
Grain 


Cord 


llag 

Grains 

Dag 

iGrains 

Dag 

Grains 


Dag 

Grains 

Dag 

Cord 

Dap. 

|Cord 

iCord 

Grain 


ord 

ord 

ord 

[Square 

r 

|Squar<‘ 

lllag 


NO 


%N  in 
NC 


>9.1 

91.? 

89,6 

91.4 


88.9 

92.8 

85.6 

89.5 

88.8 


91.0 

92.8 

90.4 

88.2 

88.9 

87.7 

89.1 

91.3 

96.6 

84.4 
87.9 

88.7 


NG 


7.3 

89.1 

90.7 

92.7 

89.1 

56.7 

34.9 

61.6 

73.4 

84.1 


13.1 

13.0 

12.4 

13.0 


12.4 

12.7 

12.9 

13.0 

13.1 


12.3 
13.0 

12.3 
12.3 

13.0 
12.9 

12.4 
13.0 

12.6 
13.1 
12.6 
13.1 

13.0 

13-0 

12.9 

13.1 

13.0 

13.1 

12.1 

13.3 


Composition.  % 


I)!-:gi>n 


3.2 


6.1 


5.2 

9.6 

6.0 


10.3 


10.3 

7.2 


Cent 


12.4 

12.7 


5  1 
32.1 


61.1  (orj 
I  DI-GUN) 


23.0 

10.0 


4.3 

8.7 

7.0 

10.3 
7.9 

10.0 

5.0 


11.7 

10.8 

6.6 

18.8 

7.3 

5.9 

1.7 

2.1 

7.0 


1.0 

0.8 

0.6 


0.8 

1.9 

1.0 

0.9 


Graph 


6.8 


1.8 

0.4 

0.9 

2.5 

0.8 

1.9 

0.9 

0.9 


1  .5 

1.3 

1.4 

2.6 

0.7 


36.8 


0.3 


Other  Ingredients 


Uses 


0.3 

0.9 

0.4 

0.35 


0.30 


0.60 


0.40 


0.25 


1.0 

0.5 

(incorp) 

0.5 

0.5 


1.3 
0.8 
0  6 

0.8 

0.4 

2.4 

0.8 


tinac 

Unac 

I'nac 

Unac 

Unac 

K  sulfate 

Unac 

K  nitrate 

Unac 

Acar 

Unac 

UPhUret 

DKtUret 

Unac 

Unac 

Acar 

Unac 

Unac 

Acar 

Unac 


DPhA 

0.9  (2 

0  mm  Solothurn 

K  sulfate 

0.5  3 

\1  mm  APHV 

Unac 

1.7 

\ 

57  mm  APHV  (Dag) 

Camphor 

0.4 

37  mm  APRN 

K  sulfate 

0.3 

Unac 

1.3 

m 

37  mm  APRN  (Pag) 

DPhA 

0.3 

37  mm  HEHoC 

Un  ac 

1.5  1 

Unac 

2.2 

42/28  mm  APHV 

Unac 

2.0 

42/28  mm  AP 

Tapered  Bore  Gun 

Acar 

0.15 

50  mm  A  PC 

DNT 

2.5 

K  salts 

0.8 

Unac 

0.6 

DNT 

1.1 

50  mm  A  PC  (Bag)  j 

K  sulfate 

0.45 

5  0  mm  A  PC 

Unac 

1.75 

50  mm  A  PC  (Bag) 

K  sulfate 

0.3 

50  mm  APRN 

Unac 

1.4 

50  mm  APRN  (Bag) 

Camphor 

0.7 

50  mm  AIMIN' 

Unac 

1.4 

50  mm  APRN  (Dag) 

K  sulfate 

0.5 

.  50  mm  IIP 

Unac 

2.C 

»5 

3.4 
2.1 

2.8 

0.8 

2.4 

0.4 

3.0 

1.3 
3.0 
0.8 
2.1 
O.f 
0.5 

2.3 

1.2 

0.3 

0.9 

I 

2.4 
2.7 


75  mm  III7.  MoC 
75  mm  1  IK ||oC7  (Dag)] 
75  mm  llh,A/T 
(Pal:  40) 

’5  mm  A  PC  LC 
76.2  mmA/TGun 
(Captured  Russian)] 
88  mm  HR 

88  mm  IIKLC 

100  mm  Gun  (K  18) 
(Charge  1) 

I U0  mm  Gun  (K  1 8) 
(Charge  2) 

100  mm  Gun  (K  18) 
(Dag) 

155  mm  How 

155  mm  How  (Dag) 
210  mm  Rocket 
Igniter  Pad  _ 


n*.  -I*.  «S«W- "O*  "*  . . . 

ernl.  hi  eh  deeree  of  nitration  with  not  more  chan  5.«  Ul.GDN. 
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i)  Nodular  or  mm. lit-  (Nudclrnilver),  itrsi  enured  as 
Nl*  (nr  NdP)  (1.5  k  1,5),  consisted  of  grains  1.5  nun 
long  >uiJ  1.5  mm  in  diameter. 

g)  l.ong  (l.aiigpulvcr),  used  for  Xuvnl  star  shells  .mil 
designated  as  l.gl’  (180  x  3. 9, '2. 8),  consisted  of  tubular 
(trains  f 80  mm  lone  having  external  am)  internal  diameters 
of  5."  mm  and  2,8  mm  respectively. 

(See  also  Table  46  of  this  hook  where  web  dimensions  and 
ballistic  characteristics  of  typical  German  propellants 
arc  given). 

Propellent  IqnOers  ond  Propellent  Igniter  Bog  Compositions. 

According  to  the  wo.-k  conducted  atl’icatinnv  Arsenal  during 
VW  II  most  of  the  https  (containers)  used  for  propellent 
igniter  compositions  were  made  of  colloided  smokeless 
propellent  tnnretialn,  The  same  investigation  showed  that 
the  propellent  igniter  compositions  may  he  subdivided  into 
three  classes: 

a)  NC-NG  compositions 

b)  NC-DKGDN  compositions  and 

c)  Hlack  powder  compositions. 

Table  48  gives  the  composition  oi  typical  propellent 
igniters, classes  (a)  andfb)  ,  and  of  their  containers  (hags). 

U  is  to  he  noted  that  the  values  shall  be  considered  as 
only  approximate  because  there  was  a  possibility  that  some 
of  the  NG  or  i'd'.GUN  volatilized  and  passed  from  the 
propellant  to  thebago:  me  versa. 

(See  previous  page). 

Some  propellant  igniter  compositions  of  Class  c  (black 
powder)  are  given  in  Table  49 

Table  49 


Form 

Composition,  % 

Uses 

KNOa 

Sulfur 

Charcoal 

-  - 

Grain 

Grain 

Grain 

Grain 

Grain 

75.9 
77.5 

74.9 

74.2 

76.2 

9.5 

9.5 

9.9 

8.96 

9.8 

14.6 

13.0 

15.2 

16.84 

14.0 

20  mm  Inc 

20  mm  AP 

20  mm  KE 

47  mm  A  PC 

47  mm  APLN  | 

Abbreviation?  See  under  Table  44  • 


According  to  Kef  4,  one  of  the  propellent  igniter  com¬ 
positions  manufd  at  the  Oiineberg  Fabrik  D  A  -G  contain¬ 
ed:  NC(13%N  content)  54.39,  NG  44.51,  Acardite  1.00,  MgO 
0.05,  and  IG  Farben  Wax  E  0.05*".-  Oxygen  balance  +  10.965! 
and  calorific  value  1284  keal/kg. 

According  to  Kef  5, one  type  of  German  igniter  for  pro¬ 
pellants  consisted  of  NC  (13.1*>"IN)  75.8,  NG  24.0,  and 
DPhA  0.2%. 

References: 

1)  Picatinny  Arsenal  Technical  Reports  1282  (1943)  and 
1456  (1944) 

2)  PB  Kept  11,544  (1945) 

3)  Pic  Arsn  Tech  Kept  1555  (1945) 

4)  PB  Rept  7820  (Technical  Intelligence  Kept  1-70)  (1945) 

5)  J  Corner,  Theory  of  Internal  Ballistics  ,  Wiley  (1950, 
p  29.“ 


Mont  oi  the  German  prool  range.;  were  built  in  tU  firm 
ol  n  V,  the  gun  being  placed  tit  the  point  of  intersection, 
so.  that  it  could  fire  into  one  hurt  while  the  other  was 
being  p-epared.  The  officer  in  charge  sat  in  an  upstairs 
office  behind  the  gun  and  overlooking  it.  The  LeBoujengc 
chronographs  were  in  other  buildings  further  back  and 
results  were  sent  to  the  officer  through  a  pipe  conveyor 
system.  TheL.e!)oulengi  screens  were  usually  placed  50  m 
apart  at  approximately  40  and  80  m  from  the  gun. 

The  proof  procedure  for  a  propellant  was  to  fire  ii 
in  comparison  with  a  standard  propellant,  using  7  rounds  oi 
each  lot  under  proof.  A  normal  lot  was  50  tons  .  The 
firing  temperature  v/;ts  10°C  for  the  Army  and  1 5°C  for 
the  Navy,  Propellent  charges  lor  use  in  the  tropics  were 
made  to  give  the  same  ballistics  at  25°C  as  the  normal 
charge  at  10°C.  The  upper  temperature  lor  tropical  A/T 
propellants  was  60°C.  Propellants  were  stored  at  the 
required  temperature  for  at  least  two  days  prior  to  firing. 

Chamber  pressures  were  measured  by  copper  cylinders 
(crusher  gages). 

The  proof  procedure  for  a  gun  was  to  heat  a  Service 
propelling  charge  to  35°C  and  use  it  in  the  gun  being 
proved,  attempting  to  develop  a  pressure  (design  or  true 
pressure)  of  about  30 0  atm  (sq  toris/sq  in)  above  the  proof 
pressure,  as  measured  by  a  copper  crusher  gage.  For  the 
Adolf  gun  the  pressure  above  the  proof  pressure,  was  only 
150  atm(l  ton/sq  in). 

Reference:  II. II. M. Pike,  CIOS  Kept  31-68  (1946),  pp  '0-12. 

Proximity  Fuze.  According  to  TM  9-1985-2  (1953),  three 
types  of  proximity  fuzes,  for  use  in  bombs,  were  developed 
in  Germany:  the  Acoustic,  the  IK  (infra-red)  and  the  Electron* 
ic. 

Among  these  the  Kronich  (briefly  described  on  pp  216-1?) 
was  acoustic,  the  Madrid  (developed  by  Kapka  of  Vienna 
and  mentioned  on  p  232'i  was  infra-red, and  there  were  also 
electronic  fuzes  developed  by  theTelefunken  Co  nnd  others. 
Several  other  names  of  pioximity  fuzes  arc  mentioned  on 
p  229,  such  as  Kokadu ,  Marabu  and  Fuchs,  but  tile  type  of 
each  of  these  was  not  stated. 


A  different  type  of  proximity  fuze  is  described  in 
TM  E9-1983  (1942),  File  N  2322.6.  This  fuze,  designated 
as  E1AZ  (26),  was  cylindrical  in  shape  and  contained  the 
charging  plungers  A  and  B  (surrounded  by  insulating  material), 
a  charging  condenser  Cj  .  n  firing  condenser  C2  •  resistances 
R[  &  R2  ,an  igniter  bridge  IB,  a  trembler  switch  TS  and 


Propellent  Substitute!.  Sec  Treibsatze. 

Proving  of  Ammunition  and  Weapons.  Preliminary  testing 
was  done  at  proof  ranges  attached  to  most  ol  the  explosives, 
ammunition  or  weapons  plants  such  as  those  of  the  Dynamtt 
A  -G  ,  W  A  S  A  -G  .  Krupp,  etc,  but  final  (acceptance) 
tests  were  conduct  ?a  either  at  the  Htllersleben  (for  the  Army) 
or  at  the  Meppen  (lot  the  Navy)  Proving  Grounds. 


an  air  pressure  switch.  The  latter  switch  consisted  of  a 
fixed  and  a  movable  plate.  The  switch  was  placed  just 
inside  of  an  opening  in  the  fuze  case  and  was  aligned 
with  the  air  tube  leading  from  the  nose  of  the  bombC250 
Flam.  (See  drawing).  ,  , 

The  base  of  the  fuze  case  was  threaded  to  receive 
the  gainr,  which  housed  the  primer  (containing  a  march 
composition  and  black  powder),  the 

lead  azidc/lead  styphnote  mixture  over  PE  IN  and  Pl.TN/wax) 


(llT  IV 


Before  tin'  txunn  was  dropped  I  row  a  plane  rile  current 
from  the  plane  l>a tieries  passed  through  11  (pliingt-t  A  was 
a  dummy)  into  C,  a -id  at  the  release  of  the  bomb  the  current 
leaker!  slowly  through  Kyto  <  i  where  it  accumulated. 

As  ,  the  lipmh  .ippriMche.l'  its  ta’tget  the  pressure  of  air 
(unit  up"  in  the  ihiV  leading  to  the  pressure  switch) pushed 
the  movable  plate  of  the  switch  low  arils  the  fixed  plate, 
thus  closing  the  circuit  through  Ilf  and  firing  the  eaine 
and  eventually  the  main  charge  of  the  hotnh.  b 

If  the  pressure  luzc  should  lull  to  operate  then  the 
trembler  switch  IS  was  supposed  to  act  on  impact  of  the 
hoiph,  1  ■  / 

Note;  According  to  li. i\ . It  ogcrs  ol  Pica  tinny  Arsenal,  thj- 
type  of  luze  could  lie  initiated  hy  the  air  hurst  produced 
by  other  U>mn-  exploding  in  the  vicinity  and  this  would 
l>t'  utidesitai-ic  if  the  bomb  was  not  yet  close  to  its  target. 

Ori  the  other  hand  this  property  of  the  fuze  could  he  used 
to  intentionally  produce  air  bursts  of  bombs  l>y  dropping 
them  in  a  train. 

Proximity  Fuxo,  Electric,  MIA/  (26).  See  under  Proximity  l-uzc. 

Pudel  (I  J iio die).  An  acoustic  homing  device  intended  for 
the  control  of  some  guided  missiles.  Its  construction  wa» 
essentially  the  same  as  for  the  Kranielt  acoustic  proximity 
fuz.t-i  Kelerenee:  TM  (|<m),  p  217. 

Pull  Type  Igniter  (Zugziimlcr).  See  undo  Igniter.  ) 

Pul-.cr  (Piiw  ler)  „  Sec  also  Propellant. 

hollowim:  arc  the  principal  licrman  abbreviations 
used  to  designate  various  types  id  propellants: 

a)  Pulver  Digl  (Typ  Digll.A  iloiihle-hase  propellant 
eoiitg  as  principal  ingredients  Pl.ld>\  and  \< 

b)  Pulver  Gu  (tilidol).A  triple- base  propellant  con- 
sisting  of  Nliti,  N(.  and  DRGDN 

c)  Pulver  Kgl  (Typ  Ngl).  A  triple-base  propellant 
consisting  ol  Ntm,  M.  and  DI-GDN 

d)  Pulver  (Typ  Hz).  A  single -banc  (NO  propellant 

e)  Pulver  OL(Pulvcr|ohnc  l.dsungsmittel )  A  solventless 
propellant 

f)  Blottchenoulver  (HIP).  \  leaf  or  flake  propellant 

g)  Ringputver  (hgp).An  annular  propellant,  resembling 
a  washer 

h)  Rohrenpulver  (UP).A  tubular  propellant 

i)  Streifenpulvcr(StrP).A  strip  propellant 

j)  Wurfelpulver  (V !•>).  A  propellant  in  small  rectangular 
tablets;  it  is  called  sometimes  |  cube-cut  propellant. 

Ueterencc:  TM  9-l'tRS. 

•  ulvermosse  G  •  A  double-base  propellant  containing  K 
sulfate  as  a  flash-reducing  agent. 

Pulvcrmetollurgie  (Powder  Metallurgy).  The  technique 
of  powder  metallurgy  was  applied  on  a  considerable  scale 
during  WW  II,  chiefly  in  the  production  ol  .  uibidc  tools  and 
some  ammunition  and  weapon  components,  For  instance,  the 
following  articles  were  manuld  Irom  sintered  iron  or  steel: 
shell  driving  bands  ranging  from  20  to  210  mm  in  caliber 
(sintered  iron),  fuze  bodies  and  bullet  cores  (sintered 
steel)  and  also  bearings,  rings,  gears, etc. 

Reference:  C.J.I.eadbeater,  Sintered  Iron  and  Steel  Com¬ 
ponents,  DIOS  Final  Kept  595,  Item  21  (1945). 

Pulvermetollurgle  (as  practiced  by  the  IM’G).  A  jet  o{ 
molten  iron  together  with  a  strong  jet  of  water  were 
directed  against  a  fast  rotating  horizontal  disc  enclosed 
in  a  cylinder  having  a  conical  bottom  provided  with  an 
outle'.  The  resulting  product,  powdered  iron  slightly 
oxidized  on  the  surface,  was  dusted  with  a  small  amount 
of  yellow  iead  oxide  and  then  reduced  in  an  atmosphere 
of  hydrogen  at  about  400° C.  By  this  process  the  iron 
particles  became  coated  with  lead  and  thus  rendered 
rust-proof.  This  powder  was  used  for  the  prepn  of  sintered 
iron  rotating  hands  (in  lieu  of  copper  bearings  and  other 
articles  lit  II.  v.’aitcr  -  Private  -omn.unication. 

Putwltzof  Berlin  patented. in  1895. the  following  permissible 
explosive:  Am  nitrate  92,0,  plienanthrcne  5.5  and  K  bi¬ 
chromate  2.5%.  '  Daniel,  Dictionnairc,  Parts  (1902),  p  659  . 


Puppchen  (Dolly),  called  also  Wheeled  GuxooU  was  a 
carriage-mounted  Hi:  mm  rocket  launcher  with  breech-block 
It  used  ammunition  containing  tlx-  same  shaped  -  clm.  ge 
warhead , as  the  Pon2arsehreek  (Ofenrohr)  but  with  a  shorter 
rocket  motor  body.  It  was  fired  by  means  of  a  propellant 
contained  ie  a  eart.idge  placed  )n  the  breech.  Tile  flash 
from  the  cartridge  ignited  the  rocket  propellant  and'  the 
missile  proceded  towards  tl  e  target. 

Reference:  Intelligence  Bulletin,  March 
also  under  88  mm  Ueapous). 
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Pyrofulmin  .  See  general  section. 


Pyrolit  (Pytolilhe) . According  to  Naoutu  (Ref  1)  Pyrolit. 
was  a  type  of  explosive  prepd  from  smokeless  propellants 
left  over  after  \»i»  I.  The  finished  product  also  contained 
5  to  12%  gypsum  and  at  least  18%  moisture.  5' a  nitrate 
and  or  K  perchlorate  (max  50%)  and  TNT  (max  1  5%)  were 
sometimes  incotporated  in  Pyrolit. 

J. Pepin  l.ehaileur  (Ref  2)  lists  the  following  com¬ 
positions,  called  pyrolithesi 

a)  Ballistite  74-76  and  Na  nitrate  with  or  without 
Ht.U>3  76-24-; 

b)  Ballistite  40-42,  K  chlorate  with  or  without  Na 
nitrate  45*45  and  aromatic  nitrocompounds  15-15%. 

Note:  The  aromatic  nitrocompounds  of  the  last  composition, 
should  not  increase  the  sensitiviness  to  shock  to  any 
greater  extent  than  the  addition  of  15-15%  TNT. 

References: 

1)  P.Naoum,  Nitroglycerin,  etc,  Baltimore  (1928),  p  -ni 

2)  J. Pepin  l.ehaileur,  I'oudres,  etc,  Paris  (1955),  pp  457-S. 

Pyroschliff. Pulverized  aluminum  intended  for  use  in  pyro¬ 
technic  compositions.  It  was  required  that  the  moisture 
-»ntent  he  0.4%  (max),  and  fats  0.6%  (max). 

Reference: 

Kust-Metz,C  hcmischc  lintcrsucliung  dcr  Spreng-  unu  Zund- 
stoffe,  Vieweg,  Braunschweig,  ( 1 944),  p  516. 

Note:  According  to  'I'M  9-I9S5-2  (1955),  p  82,  the  Pyroschliff 
was  an  extremely  line,  low  density,  flaked  aluminum 
(Al)  powder  having  the  following  characteristics:  A1  metal 
content  87-92,  fat  content  less  than  0,1  and  moisture  content 
0.5%;  the  rest  being  unspecified  impurities.  Straight  Pyro¬ 
schliff  was  used  for  filling  the  HLC  50/A  bomb  described 
under  Photoflash  Bombs. 

Pyrotechnic  Antipathfinder  Devices,  such  as  the  15  cm 
simulator  rocket  and  Mark  50  cascade  flare  bomb,  were 
employed  as  a  counter  measure  for  the  Allies’  Pathfinder 
Bombing  (q  v  ).  The  German  devices  were  intended  to 
confuse  the  raiders  by  false  signals  which  closely  resembled 
the  signals  employed  in  the  Pathfinder  system.  The 
devices  were  launched  into  the  air  hy  means  of  rockets, 
or  were  dropped  from  planes  about  S  miles  away  from  the 
true  targets  and  over  unimportant  territoty. 

Against  the  duylight  raids  each  rocket  was  equipped 
with  cither  three  smoke  flares  or  with  about  500  pellets 
designed  to  produce  black  smoke  trails.  Against  the  night 
raids  there  wete  many  different  arrangements  of  colored 
lights. 


li  wax  report cd  that  the  German  devices  were  used 
also  to  designate  larding  fields  to  the  Luftwaffe  pilots 
during  heavy  fog.  .Another  I] so  was  to  indicate  the  direction 
and  magnitude  of  Allied  air  attack.-,  to  Flak  batteries  und  \r 
Luftwaffe  lighter  pilots. 

following  is  a  brief  description  01  some  Antipathfinder  ,jn 
devices:  (l 

A.  15  cm  RSSG  tRnketen  Scheinschussgrtui, (Rocket 
Signal  Simulating  Device'  was  constructed  of  two  sections: 
the  rocket  motor  tube  and  the  rocket  head 

The  tube  contained  seven  2  lb  sticks  of  NC-DKGDX 
rocket  propellant,  while  the  head  contained  a  pyrotechnic 
charge  such  as: 

1)  "F  ’  (Follxehirm)  Patronen  'Parachute  flare  Car¬ 
tridges)  which  contained,  among  other  items,  the  red, 
green,  yellow  ot  white  flute  compositions. 

for  instance,  the  red  floro  cartridge  consisted 
of  the  following  components: 
a)  first  fitc  (1.5  g  of  black  powder) 

bl  Intermediate  (1.5  g  of  a  mixture  of  K  nitrate  46.7, 

S  11.4  ,AI  10.4,  black  powder  20.5  and  7.t  2.8%l  2 

c)  Igniter  (17  g  of  a  nurture  of  Sr  nitrate  61,  PVC  22  and  » 

1 7% )  t  ^ 

d)  K ed  flare  (6.7  kg  of  a  mixture  of  Sr  nitrate  60,  C PVC  I 
18,  Mg  18,  IG  wax  4  and  vaseline  1%).  Durning  time 

4  minutes-  ,  „  ' 

Other  flares  had  the  following  compositions: 

Green  More.  Da  nitrate  60,  CPVC  20.  Mg  17.  Hi  «ax  » 
and  vaseline  2%.  Durning  time  about  5  minutes. 
v'lUw  (lure-  \a  nitrate  45,  Sr  nitrate  2,  Mg/Al  alloy 
(50/50)  40, wood  meal  5,  IG  wax  8  and  vaseline  2%.  Durning 

White  flare^Da  nitrate  68.5,  K.  nitrate  8.0,  A1  17.5,  S  4.0 

P0Si^S^  ^°r:S  Of  a  mixture  of  Ha  nirrate  AO, 
CPVC  H.  ic;  wax  1  and  vaseline  ?  «>•  . 

for  yellow 'and  white  (laics:  17  K  of  a ■  ™l«u'c  M 
nitrate  67,  Da  fluoride  6,  S  10,  Al  (flakes)  20  and 

The *ca rtrfd gc^f "or  the  green  star  consisted  of  the  following 
items: 

a)  Primer  ,  , ,  ,  .  . 

1.)  first  fire  (1.4  g  of  Mack  powder) 

c)  Intermediate  (1.0  g  of  mixture:  K  nitrate  |5,  S  15, 

Al  10  and  black  powder  i2%)  <7  viP  7n 

d)  Red  star  (10.0  g  of  a  mixture  of  Da  nitrate  57,  Mg  20 

rr  -r  ,|,p  intermediate  compositions  containing 

£is,=. 

Tc:ranit,ocarbazol  (TeNCbz). 

•>»  "Kt’’  (Kaxkode)  Patronen  (Cascade  Cartridges) 

contained  flares  (green,  red,  yellow  or  white)  without 

*T h e C'f o H owing  combination  was  used  for  green  flare: 

a)  Igniter  f5  g  of  black  powder)  . 

b)  Intermediate  (7.5  g  of  a  mixture  of  k  nitrate  54, 
TeNCbz  54  and  Al  52%. 


c)  Green  flare  420  g  ol  mixture  of  Da  nitrate  61, 
CPVC  ((»5r;  Cl)  21,  Mg  II  and  IC.  wax  ?-.  .burning 
time  2  minutes  and  candlepower  10000. 

N'oic:  Tile  composition  of  the  red  flare  was:  4r  nitrate  (.2.4, 
Mg  14.5,  CPVC  (65*;  Cl)  18.0  and  IG  wax  o.ti',.  Durning 
time  2  minutes  and  candlepower  10000. 

4)  ,:Rz'  Roueh  Patronen  (Smoke  Cartridges!  contained 
three  smoke  candles  (Ncbolkorzen  4911)  consisting 
of  a  mixture  of  IICK  40,  '/.a  dust  50  and  Da  nitrate  10';. 
Durning  time  I  minute. 

4)  Block  Smoke  Cartridges,  which  contained  about 
400  smoke  producing  pellets  of  the  following  composition' 
MCI'.  01.5,  Mg  18.5,  anthracene  8.0  and  naphthalene 
12.0%.  The  igniter  train  consisted  of  a  black  powder 
und  an  ignition  composition  containing  K  nitrate  24.0, 
IICK  24.6,  TeNCbz  18.0,  anthracene  5.6,  naphthalene 
2.4,  Al  powder  18,0  and  Mg  powder  7,4%. 

Si  ran  _  _ _ _ _ _ _  C  Ic  ....  lie's’#  _ _ _  I . /  I 


the  rorket  motor  tube  and  was  iunited  separately. 

II.  15  cm  RLGS  (Raketen  Leuchtgerat  Scheingcschoss 
Rocket  Illuminant  Simulating  Device  )  was  an  improved 
version  of  the  15  cm  RSSG  rocket.  The  RLGS  rocket  used 
flares  of  the  following  types: 

1)  Single  color  flares:  red,  green  or  yellow 

2)  Red,  green  and  yellow  flares  which  ejected  seven 
groups  of  colored  stars,  at  intervals  of  about  25  seconds. 
For  instance,  the  green  flare  cartridge  consisted  of 

the  following  iteras; 

a)  First  fire  (1  g  ol  black  powder) 

b)  Intermediate  (1.5  g  of  a  mixture  of  leNCbz  50, 

Al  40  and  K  nitrate  40%) 

c)  Igniter  (20  g  of  a  mixture  of  Da  nitlate  60  ,Mg  20 
and  PVC  20% 

J)  Gieen  flare  [  1.15  kg  of  a  mixture  of  Ba  nitrate 
57.5,  Mg  7.5,  Mjj/Al  alloy  (50/50)  6.5  and  PVC  28.5%. 
Burning  time  4  minutes  ]  .  ... 

For  flares  which  burned  with  the  ejection  of  stars, 
the  composition  was  not  the  same  as  for  ordinary  flares. 
For  instance,  the  green  flare  employed  for  ejection  of  stars 
contained:  Ba  nitrate  53,  Mg  25,  PVC  2C  and  graphite  2%.  The 
corresponding  stars  contained:  Ba  nitrate  55,  Mg  18,  PVC  25 
and  graphite  2%. 

The  composition  of  other  flares  and  their  stars  is  given  on 
pp  27-29  of  the  Reference 

C.  Mork  50  KdskodefCascade  Flare  Uombjwas  employed 
to  simulate  the  cascades  of  the  Pathfinder  “ysfem 
used  by  the  Allies.lt  consisted  of  a  cardboard  case  filled 
with  about  62  candles.  Kach  candle  burned  for  about  ’ 
minutes  with  either  a  red  or  green  flame.  The  composition 
of  the  candles  was  fhe  same  as  described  for  item  A 1% 
*‘Ks"  (Kaskade)  Patronen.  ,  .  .  ..  .. 

Abbreviations:  CPVC  Chlorinated  oolyvin-.  chloride 

DEGON  Diethyleneglycol  dinitrate;  HCE  llexachloroethanc 
PVC  Polyvinylchloride;  TeNCbx  Tetranitrocarbazol. 
Reference:  ll.j.Kppig,  Pyrotechnic  Antipathfmder  Devices 
CIOS,  Item  Nos  4  U  1',  File  No  52-56  (1948). 


PYROTECHNICS  (Feuerwerketct).  The  compositions  of 
various  pyrotechnic  devices  in  use  between  kU  I  and  kk  II 
were  given  by  Langhans  (Ref  1)  and  Lenze  (Ref  2).  The 
latter  investigator  also  described  various  tests  applied 
to  pyrotechnic  compositions,  such  as  Kmzundlichkeit 
(Ignitability),  Kntzundungstemperature  (Ignition  Temp¬ 
erature,  Kinpfindlichkeit  gegen  Srhlag  und  Reibung  (Sen¬ 


sitiveness  to  Shock  and  Friction),  Detonatioi.sgeschwindig 
keit  (Velocity  of  Detonation)  and  Brisanz  (Drisunce) 
A  brief  historical  description  of  the  development  of 
the  science  of  pyrotechnics  in  Germany  is  given  by 
Lotz  (Ref  5). 

Izzo  (Ref  5)  lists  numerous  German  pyrotechnic  com¬ 
positions  as  can  be  seen  in  Tab!**  50.  (See  next  page). 
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Designation 


Green  Star 
signal 
Green  Light 
(1941' 

Signal  Light 
Signal  Light 
Signal  Light 
Signal  Light 
Signal  Light 

Signal  Light 

Ignition 

Composition 


Green  Star 
Signal 

Green  Star 
Signal 
Red  Star 
Signal 
Red  Star 
Signal 
Red  Star 
Signal 


Ger  IS 4 

Table  50 

Pyrotechnic  Compositions 


Chlorate  of: 


Ha 


64.0 


81.1 


18.0 


23.8 

21.4 

11.1 

36.0 


32.7 


86.0 


Nitrate  of: 


lla 


58.0 


57.1 

57.2 
66.7 
40.0 


52.J 

16.0 


58.0 


55.0 


16.0 

46.0 

40.0 


St 


components 


A1 


55.0 

50.0 


10.0 

11.0 

30.0 


Mg 


7.5 


8.0 

16.0 

28.0 

32.0 


19.1 

10.7 

24.0 

10.8 

9.8 

8.0 

11.0 


7.t 


7.0 


3.d 


Shel¬ 

lac 


18.0 


22.2 


n. d 


Other  In¬ 
gredients 


PVC 

Si 

Res  Ac 
Charcoal 


Charcoal 
Calomel 
Charcoal 
I' luck  powder 

Mack  powder 
TeNChz 
PVC 
Gallic  or 
Res  Ac 
PVC 

PVC 

PVC 

Carbon 


22.5 

7.0 

5.0 

i0.7 


2.7 

5.4 

5.2 

50.0 

29.0 

30.0 

22.0 

5.0 

29.0 

17.0 

18.0 

3.0 


Ahhreviations:  PVC  Polyvinyl  chloride;  P..  Ac  Resorcy.ic  acid;  TeNCbs  Tetranirrocarbazoie 
a)  Duration  of  flame  for  a  12*  star  signal  was  ahou,  7  seconds 

the  intc^r^ir^Wnn^^l  Ba^rafe^!^^  ta  *“"> 


Reference 


5,p  211 
5.p  211 

5.p  212 
5,p  212 
5.p  212 
5,p  212 
5.p  212 

5.p  212 
5,p  221 

5,p  221 
5,p  221 
5,p  228  -  9 


5,p  229 


ignited  about  1  g  of 


In  the  article  by  Goldenson  ami  Danner  (Ref  4)  the  fotlowinc 
compositions  .ire  listed:  ^ 

A)  Hand  smoke  signals: 

«)  Red:  K  chlorate  17.  lactos,  2A  BnJ  o-tne.hoxy- 
pnenylazo-bcta-uapihol 

h)  Hiuc:  K  chlorate  30.  lactose  20  and  1-methyl - 

ammo-.l-p-toluidiiiounilnaquiiione  50% 

c)  Green:  K  chlorate  29.  lactose  24,  9  10-dianilino- 

anthraccne  30  and  I  inethylamino-4-p-toluidinoanthra- 
quinonc  16%  (Adds  to  99%)  > 

d)  Violet  (Rauchbiindclputrone  Violctt):  K  chlorate 

25,  l-methylamino-4-p-toluidir.ounthraquinonc  15 

lactose  50  and  '  Rhodamine  U"  10%.  It  was  fired 
from  a  Very-type  pistol  to  produce  four  streaks  of 
bright  violet  smoke. 

H)  Whistling  eortridgo  (Pfcifpatrone)  Contained  two 
mixtures: 

a)  Ha  nitrate  55.5  Al  powder  35.5  and  sulfur  9% 

oo»m  Ch  or",e  65  5  finllic  ucid  53.5%  (Adds  to 
//  »/• 

(l><)tCn,„5’iiXtUr  f°r  Produc*ng  light  ,  while  mixture 

skne  rnT  “  .  SOUm'-  The  cartridge  was  de- 

signed  to  be  used  as  a  #as  attack  warning. 


•  ^ron9iblc  grenode  which  produced  a  white  screen! 
smoke  by  the  hydrolysis  ol  titanium  tetrachloride  w, 
water  in  which  was  dissolved  27  parts  of  Ca  cl.lori 
(to  prevent  freezing) 

D)  Tank-gun  smoke-screen  projectile  which  contain 
oleum  ac  sorbed  on  pc. nice.  Another  Projectile  was  fi  I 
ed  with  solid 

Ref^r1  *n^ormat'on  ■  given  below,  was  obtained  f,0 

b)  Ground  flarcs.4,5”  diameter 

c)  Self  contained  signal  tocket 

d)  2  star  ted  signal,  hard  operated  by  a  r„u 

asaaiii  Kjsr- t  -rs 

Hjl/SSc  IW  12  ■»  i.  d,i, 

61.5.  Mg  I5.c^oli,e  8.1.  IG  wax  4  T.i  ?, >  n,,tro' 
oxuh.te  5 .  wl,x  I .  lgelit  6  and  c 

21.  K»°  wax’  t  anhd  'gel'j,ti'3%“ate  ,9’  M*  1 1  •  * 
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j>)  ijiarc  ascJ  m  t!.c  ground  <l«rc .  »„Jcr.- 

Uiulitc  (I1)  !-i5<,21  :  Mg  (granular)  34.A,  Na  nitrate  1|.3 
(ty [is mu  ji.S  iinJ  water  H.W'i  ' 

c)  Blue  li^ilit  composition  useil  for  ship  signals  consisted 
or  K  mtrare,  sulfur  and  Sl>  sulfide 

'})  K'-J  light  composition  for  ship  signals  contained 
K  chlorate,  shellac  and  Sr  oxalat  - 
I-'.  Items  mentioned  in  Kef  I  t  include  some  firework  Ves 
such  as  paper  caps  for  toy  pistols,  etc.  A  typical  cup 
composition  was  made  by  mixing  K  chlorate  70,  phosphorus 
IS  and  Kulfur'with  lime! suspended  in  water  15"; 

G.  Pyrotechnic  items  of  Kef  15  include  the  amorces'fn  v  ) 
and  some  firework  compositions  such  as  Ben,. -at  ii,;ht 
and  star  compositions  ' 

II.  Pyrotechnic  items  of  Ref  16  include  the  following 
red  colored  light  mixture  used  lor  signalling:  Sr  nitrate 
VH>1 ,  Mg  17-55,  polyvinyl  chloride  or  chlorinated  paly- 
vinyl  chloride  11-28  and  vaseline  or  synthetic  wax  1-5";, 

1.  According  to  Ref  17,  the  Germans  made  great  use  of 
kieselguhr  as  an  extender  for  expensive  organic  dyes 
and  dye  intermediates  used  in  their  pyrotechnic  compo¬ 
sitions. 

:-.  defences: 

1)  A.Langhans,  S  S  17,  3-1-36,  -13-15,  61-62  ,  68-70,  77-78, 
90-93,  105-106  (1922)  LeuchtsatzefPyrotcchnicCompositions, 

2)  T’.Lenze,  S  S  27,  366-71,  406-9  (1932);  Ibid,  28,  14-17 
(1933) 

3)  A.Lotz,  Das  1-euerwcrk,  lliersemann,  Leipzig,  (1940) 
pp  19-45,  86  ft  89-103 

4)  J.Goldenson  Sc  C.H. Danner,  Them  Kngr  News  26,  1976-8 
(1948);  C  A  42,  6116  (1948) 

5)  A.lzzo,  Pirotecnia  e  fuochi  artificial!,  Iloepli,  Milano 

(1950),  pp  211,  212,  221  &  227-229 

6)  F.G.Ilaverlak,  Pic  Arsn  Tech  Rc-pt  14-10  (1944)  (Tank 
smoke  candles,  NbK  391)1 

7)  F.G.Ilaverlak  ibid,  1505  (1945),  Aircraft  colored  smoke 

signals  .  .'I.  ^ 

8)  F.G.Ilaverlak,  ibid,  1519  (1945).  Colored  smoke  signals 


9)  L.V. Bateman,  OOS  Report  32-13  (1945).  Production 
of  Smoke,  tncendiary  and  Chemical  Warfare  Weapons 

10)  C.G.  Bridge,  CIOS  Rept  32-27  (1945),  German  Pyro¬ 
technics 

11)  tl.J.Eppig,  CIOS  Rept  32-56  (1945),  Pyrotechnic  Anti- 
pa.thfinjer  Devices 

12)  H.Peploe  et  al,  CIOS  Rept  33-20  (1945),  Deutsche 
Waffen-und  Munitionsfabriken,  A  -G 

13)  F/Lt  Lisowski  Sc  P.Milholland,  BIOS  Final  Rept  1233 
(1946),  German  Pyrotecbnic  Factories 

14)  C.G. Davies  et  al,  BIOS  Final  Rept  1594  (1946),  Some 
German  Pyrotechnic  and  Paper  Firms 

15)  T.M.  Bennett,  BIOS  Final  Kept  131  3  (1947),  German 
Methods  of  Production  of  Amorces  and  Sundry  Pyrotechnic 
Stores 

16)  T.Urbanski,  Przemyst  Chcmiczny  27  (4),  487  (1948), 
Progress  in  the  Field  of  Kxplosives  During  the  Past 
Decade  fTranslatcd  from  Polish  by  Di  Ivan  Simon) 

17)  J.Kanegis,  PB  Rept  102.500  (1951),  Colored  Smokes 
(General  discussion  and  some  bibliography). 

(See  also  under  Illuminating  Compositions,  Incendiary 
Compositions,  Tracer  Compositions,  Smoke  Compositions, 
Signal  Devices,  Flares,  and  Antipathfindcr  Pyrotechnic  De¬ 
vices). 


Quellungsgrod  Swelling  Coefficient).  c-ie  general  section. 

R-4M.  A  2  inch  solid  propellent  rocket,  which  carried 
about  1  lb  of  a  IIP  and  had  tail  surfaces  that  could  be 
folded  back.  It  was  mass  produced  towards  the  end  of 
Vt  W  II, ,  by  the  Deutsche  Waffen-  uud  Munitionsfabriken 
at  Ltibcck.  As  many  as  48  of  these  missiles  could  be 
carried  on  the  underwing  racks  of  a  fighter  plane  and 
fi.eu  practical!,  simultaneously  against  a  bomber  formation 
at  a  range  of  1200  to  1500  yards.  It  was  claimed  that 
a  single  hit  with  such  a  rocket  was  sufficient  to  bring 
down  a  bomber. 


I  i 

Warhead 

r — 

I Hf/ec/w 


Reference:  W.Domberger,  V-2,  Viking,  N  V  (1954),  p  270. 
Note:  According  to  K.W.Gatland,  Development  of  the  Guided 
Missile, "Flight*  Publication, London(  1952), pp  122-  the  R4/M 
was  an  air-to-air  missile  developed  in  1944  by  modifying 
the  RZ  73  Fbhn.  Its  diameter  was  2.16“,  overall  length 
2.75  ft,  launching  weight  7.75  lb,  range  ‘j  mile.  It  used 
a  single  tubular  grain  propellant  which  had  a  burning  time 
of  0.8  sec. 

Radar  Guidance  System  for  Missiles.  Sec  under  Guidance 
Systems  for  Missiles. 

Radio  Command  Guidance  Systems.  Sec  under  Guidance 
Systems  for  Missiles. 

Rokete  •  See  Rocket . 

Rnketenponzerbuchse.  See  under  Weapons,  caliber  88  mm. 

Roketenwerfer.  See  under  Weapons,  caliber  88  mm. 

Ramjets.  See  general  section.  Some  information  on  German 
ramjets  is  given  in  CIOS  Rept  31-13  (1945). 

Raschig's  White  Powder  (Weisspulvcr)  (See  also  Raschit). 
A  cheap  blasting  powder  prepared  by  F.Rnschtg  in  1911 
as  follows: 

A  concentrated  solution  of  a  mixture  of  65-70  parts 
of  Na  nitrate  and  35-30  parts  of  Na  cresolsulfonate 
was  run  in  a  thin  stream  onto  a  rapidly  rotating  drum 
heated  by  high  pressure  steam.  The  tMn  layer  of  de¬ 
hydrated  material  which  formed  on  the  surface  of  the 
drum  was  scraped  off  in  the  form  of  flakes  which  were 
packed  in  waterproof  paper  cartridges.  Compositions 
patented  in  1912,  consisted  of:  a)  Na  nitrate  68  and 
"Zellpech"  32%  and  b)  K  nitrate  70  and  Zellpech  30%. 
Note:  In  selecting  the  components  of  such  explosives,  it 
was  necessary  to  bear  in  mind  that  if  their  solubility  is 
not  of  the  tame  order  there  will  be  a  tendency  for  che 
ingredients  to  separate  during  the  evaporation. 

"Zellpech*  is  a  pitch  obtained  by  evaporating  the 
liquor  from  the  sulfite  cellulose  industry. 


iicr  I'm* 


;  i  Marshall,  v  1  (1»l!  ’),  P  4H) 

.*  l  N.umm,  “sclm-ss-  uml  Springs  toffc  (1927),  p  16 
()  Davis  (I'MU,  p  SO. 

Roschit  (R.isrhitil.  A  class  of  mixtures  invented  :•>  I-. 

R.t'siliti,  jial  prepare,!  in  the  same  manner  as  Raschig's 
Vliin  Powder.  Some  Kasclntes  wire  use,!  as  Mastitis 
explosivi  s.  r, >eers  were  useil  during  VV  l  as  propellants, 
tallel  Vi.isserlosli,  lie  Sihiess'ulvern,  wliieli  means  Water- 
soluble  1  ’ropella M  gives  tlie eompos ition  o(  sev 

eral  Wnscilites. 
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Composition,  % 


[I'c  » JcriritiOfi 

Am 

Na 

-i  trite 

Na  ben- 

?i»ne 

sulfo¬ 

nate 

Na  cre- 
sol 
sulfo¬ 
nate 

/.elipech 

Kaschit  1 

lA 

26 

- 

- 

Raschi:  2 

87 

-■'v 

15 

. 

- 

Kaschit  5 

86 

- 

- 

14 

- 

Kaschit  4 

69 

- 

31 

* 

Kaschit  Type  l 

• 

65 

- 

35 

•  * 

RaschitTyi>e  . 

7-:.  .. 

68 

* 

*  ' 

32 

Note:  Culver  (Kef  1,  p  152)  stated  that  Kaschit  was  in¬ 
vented  in  1011  l>y  Adolf  Voight  of  Germany. 

Keferences: 

1)  F.ILisiliig,  Angew  Chcm  25,  1191-97  (1917) 

2)  F.Raschig,  S  S  7,292,(1912) 

1)  Marshall,  v  1  (1917),  pp  90  S'  192 
V,  Culver  (1919),  pp  152,  7(17  and  71H 

>,  j.Hepiti  l.eiiaiieur,  Poudres,  etc,  Parts  (1915),  p  287. 

Rouehlose  Pulver.  Smokeless  Propellant,  also  called 
Rovichschwaches  Pulver,  which  means  Weak  Smoke  Propel¬ 
lant  or  Semi -smokeless  Propellant. (See  Propellants). 

Rouchlcses  Geschotxpul ver  1889  •  See  KGP  89  (Pulver) . 


Roochlot.es  Rottweiler  Pulver  ;  See  RRP  . 


i> ouppenschl epper  (Caterpillar  Tractor)  was  used  for  towing 
or  carrying  large  guns  and  other  items  for  military  use. 
Some  information  on  caterpillar  tractors  is  given  in  the 
look  by  Or  F.v  Scnger  u  Htterlin,  Taschenbnch  det 
Panzer  104 1-1954,  Lehmanns'  Vertag,  M’unchen  (1954) 
G.B.J  artett,"Achtung  Panzer',  The  Story  of  German  Tanks 
in  WW  U,  Great  Oaks,  RDJ ,  Aberdeen,  Md  (1948). 


Row-Poste  See  UohpulvermaSse. 

RCP  (Rottweiler  Cellulose  Pulver)  (Rottweil  Cellulose 
Propellant.'.The  first  German  gelatinized  military  smokeless 
propellant  which  was  invented  in  1885-1884  by  Carl 
hotter  (born  1845,  died  1905)  independently  of  P.V.etlie 
who  invented  Poudre  11  (see  in  the  French  Section).  The 
first  RCP  was  prepared  at  the  Rottweil  Plant  by  nitrating 
partially  carbonized  wood  (the  same  kind  as  was  used  for 
prepn  of  brown  powder,  called  Pulver  C/82)  b,  »  method 
similar  to  that  used  in  ptepn  of  Schultze  s  Powder.  Th 
nitrated  product  was  stabilized  by  boiling  water,  then 
J.ied  and  gelatinized  by  means  of  ethyl  acetate.  The 
gelatinized  product  was  giained  either  in  the  form  of  small 


..  .iflfis  ( lil.milicttpuivcrj  for  use  in  rifies  or  in  the  form 
ol  strips  (Streifenpulver)  for  use  in  cannons. 

References:  , 

1)  II. Brunswig.  lias  r.«uchlose  Pulver,  Berlin  (192b),  pp 9-7 

2)  I ’.Tavernier,  Mem  puuil  32.  244  (1950) 


Recoitless  Gun  (Kannne  ohne  Rucklauf).  Several  models 
Were  developed  in  Germany  between  1017  and  the  beginning 
ol  \>V.  II.  Most  of  these  were  of  Rheinmetall  -  liorsig  Co 
design.  One  of  die  best  known  was  the  I.G-l-Rh  (later 
designated  as  LG-40)  which  was  a  75  mm  gun  with  a  range 
ol  about  (>800  yards.  It  weighed  525  lb  (complete),  was  45 
inches  overall  and  had  a  barrel  29.5  inches  long.  It  used 
the  Rheinmetall  horizontal  sliding  brcechlock  which  carried 
the  counterblast  nuzzle. 

The  larger  caliber  rccoiless  guns  included: 

a)  105  mm,  known  as  LG-2Kp  and  as  LG-40.  fhis  hud 
a  breech  system  vety  similar  to  that  in  the  Russian 
recoilless  gun  which  was  developed  before  the  Russo- 
Finnish  War. The  German  model  weighed  850  lb  complete 

b)  105  mm,  known  as  LG-2-Rh,  LG-40- 1  and  LG-40-2, 
which  used  the  Rheinmetall  breech  design.  It  weighed 
1200  lbs 

c)  155  mm,  designated  in  service  as  LG-42,  weighed 
about  1400  lb  in  firing  order  and  projected  a  shell 
weighing  about  90  lbs 

d)  1)KM  (D'uscn-Kanone-Marinc),  developed  by  Rhein- 
metall-Borsig  Co,  was  made  in  two  versions:  the 
DKM-43,cal  88  mm, (or  use  on  light  patrol  craft  and  the 
giu..t  l)KM-44,cn!  280  mm.  These  two  guns  were  still 
under  d;  velopment  at  the  end  of  the  war,  but  the  DK1-4  3 
was  almost  ready  to  be  put  into  production.  Both  guns 
were  supposed  to  use  the  Rheinmetall  horizontally 
sliding  breechlock  with  counterblast  nozzle 

e)  Aircraft  recoilless  weapons,  developed  by  Khetn- 
metall-Borsig  Co,  included  the  Device  104  (a  14-inch 
gun  firing  c  1500  pound  AP  projectile)  and  the  SG-115A. 
designed  primarily  to  attack  tanks  from  the  air 

f)  DUKA  50  and  DUKA  88.  Two  recoilless  aircraft 
weapons  produced  by  Rhi  ’nmctalL  Data  and  description 
of  these  guns  are  contradictory  and  little  is  known  of 
them 

g)  Rheinmetall  Mk-115  was  a  55  mm  weapon  of  very 
original  construction.  It  was  still  under  development 
at  the  end  of  war 

The  above  weapons  were  briefly  described  by  R, March, 
Ordnance  38,  887-78  (1954). 

F.G.Haverlack,  in  Picatinny  Arsenal  Technical  Report 
1487  (1945),  described  a  complete  round  of  unfired  hollow 
(shaped)  charge  used  in  75  mm  Recoilless  Gun,  LG-40. 

W.W'iFahr.in  CIOS  Kept  52-108  (1945),  described  the 
recoilless  gun  development  of  the  Rheinmetall-Botstg  Co. 

Recoilless  MorJor,  caliber  2",  was  briefly  described  by 
W.Dornberger,  V-2,  Vikir.g,  N  Y  (1954),  p  270.  Its  pro¬ 
jectile  weighed  15  lb  and  travelled  at  a  velocity  1500  ft/ sec. 
The  weapon  was  optically  triggered  by  means  of  a  selenium 
cell.  When  the  plane’s  silhouette  appeared  on  the  cell, 
the  round  was  automatically  fired. 

Recoilless  Weopons.  Besides  recoilless  guns  and  the  re¬ 
coilless  mortal  described  above,  the  Germans  used  numerous 
tubular  rocket  launchers,  such  as  Panzerfaust,  Ofenrohr, 
Panzerschreck,  Piippchcn,  Panzerwurfmine,  etc,  which  also 
were,  strictly  speakingl,recoi!lesc  weapons”. 

References:  Intelligence  Bulletins .  U  S  War  Department, 
Washington,  D  C  .  Vol  HI,  No5  (1945),  PP  74-79  and  Vol  III, 
No  7  (1945),  PP  9-16. 
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Reducing  Bore  Cun  Gerlicli  Type  Gun,  Squeeze-Bore 
Gun.  Sue  TapereJ-lk  re  (inn  . 

Reibungsprobc  (l-riction  Test).  Sue  in  tliu  general  section. 
Rein*orcing  Igniter.  Sue  /iindvcrstarkcr. 

Relntri  (Pure  I rinitrotoluene).  See  under  Trinitrotoluol. 

Remote  Control  Systems  for  Controlling  the  Missiles.  See 

Guidance  Systems  for  Missiles. 

Reseorch  end  Development  Establishments  for  ammunition, 
rockets,  rocket  fuels,  guided  missiles,  aircraft  and  weapons 
tT-n/mlo  desert  bed  by  L.M.Simun  et  ut  in  CIOS  Report 


Resins.  The  thermoplastic  und  thermosetting  resins  used 
by  the  Germans  during  VV  II  are  briefly  discussed  by 
B. Schools  in  BIOS  Tinal  llqiort  1101  (1916V 

Revolver  i  Revolver).  See  under  Weapons. 

Resit.  See  Rhexit. 

RGP  39  (Kauchloscs  Geschutzpulver  1889)  (Smokeless 
Cannon  Propellant  of  1889).  A  propellant  similar  in  com¬ 
position  to  Italian  liallistitc. 

Reference:  Daniel,  Dictionnaire,  Paris  (1902),  p  682. 

Rheinbote  (Rhein  Messenger).  An  unguided,  three-steps  * 
booster,  surface-to-surface  missile,  developed  in  1945 
l-y  the  Rhcinmctali-Borsig  Co  under  the  direction  of  Klein 
und  Viillers.  It  contained  45  lb  ol  a  UK,  used  1287  1b  of  e 
solid  diethyleneglycol  dinitrate  propellant,  was  provided 
with  a  six-finned  booster,  and  could  be  launched  from 
a  stationary  or  mobile  ramp.  Total  weight  of  rocket  was 
5,781.5  lb  and  overall  length  57.4  ft.  Diameters  of  the 
1st  and  2nd  steps  were  0.88  ft  and  of  the  5rd  step  0.55  ft. 
The  lengths  of  the  1st  and  of  the  2nd  steps  were  11.4  ft  and 
of  the  Jrd  15.1  ft.  Maximum  range,  when  using  65°  elevation 
was  156  miles  and  volocitv  at  final  step  5.580  ft/sec. 


References. 

1)  K.V.Gatlanu,  Development  of  the  Guided  Missile  •flight" 

Publication,  London,  (1952),  pp  55  &  122  5  ’ 

2)  V.Domberger,  V-2,  Viking,  N  Y  (1954),  p  248. 


Rheinisch  Dynomit.A  dynamite  patented  in  1874  consisted 
of  NG  (contg  2-  5%  of  dissolved  hydrocarbons  such  as 
napthalenc)  75,  washed  and  dried  kieselguhr  25  atxl  chalk 
2%. 

Reference:  Daniel,  Dictionnaire,  Paris  (1902),  p  082. 


Rhelnmetoll  Ammunition.  The  Rhcinmetull-Uorsig  Co  was 
one  of  the  principal  manufacturers  ammunition.  Some 
items  manufd  before  WW  H  were  examined  ut  Picatinny 
Arsenal. 

Reference:  G.Taliafcrro,  Pic  Arsn  Tech  Kept  982  (1959). 

Rhelntochter  (Daughter  of  the  Rhein).  A  type  of  guided 
missile  used  against  Kngland  during  WV  11.  Several  models 
were  known,  such  as  R-l,  R-2  and  R-5. 

References  fSee  also  under  Guided  Missiles)  : 

1)  Anon,  Army  Ordnance,  31,  28  (1916) 

2)  A.Ducrocq,  l.es  Armes  Secretes  Allcnmndes,  Paris 
(1947),  pp  89-90  and  96-98 

5)  Anon,  TM  9-1985-2  (1955), pp  226-9. 

Rhexit  oder  Rexit  (Rhexite).  According  to  Colver  (Ref  1) 
Rexit  was  one  of  the  earlier  permissible  explosives.  It 
contained:  Am  nitrate  64  to  63,  NO  6.5  10  8.5,  TNT  6.5  to 
8.5,  Na  nitrate  15  to  16,  wood  meal  5  to  5  and  moisture 
0.5  to  1.5%. 

According  to  Naomn  (Ref  2),  Rhexit  was  one  of  the 
Pre-WW  H  straight  .dynamites,  such  as:  NG  64.0,  wo'od 
meal  7.0,  partly  decomposed  wood  11.0  and  Na  chloride 
18.051.  Its  properties  were:  density  1*54,  Trauzl  test  value 
385  cc,  oxygen  balance  11%,  and  Pb  block  crushing  value 
20  mm. 

References: 

1)  Colver,  High  Kxplosives,  London  (1918),  p  249 

2)  Naoum,  Nitroglycerin,  Baltimore  (1928),  pp283-284. 

Rhinoceros.  See  Nashorn,  under  Panzer. 

Riegelmine.  See  under  Landmincn. 

Rifle  (Gewehr)  .  See  under  Weapons. 

Rifled  Projectile  (Pre-rifled  Projectile).  Three  such  pro¬ 
jectiles  were  described  in  TM  9-1985-3  (1953),  pp  526-528. 
All  of  them  had  a  rifled  design  which  took  the  form  of 
12  longitudinal  splines  inclined  about  5  and  spaced 
about  60  mm  apart.  The  splines  were  not  machined  from 
the  main  projectile  body  but  constructed  separately  on 
strips  of  steel  which  were  then  fitted  into  grooves  cut  in 
the  projectile  body.  The  grooves  were  undercut  to  provide 
secure  attachment. 

It  is  assumed  that  the  splines  were  intended  to  engage 
in  the  rifling  uf  the  gun. 

To  the  rear  of  the  projectile  there  was  a  copper  or 
bimetallic  driving  band,  the  probable  function  of  which 
was  to  act  as  a  gas  seal. 

Two  of  these  projectiles  were  used  in  the  Railroad 
Cannon  28  cm  K  5  (E), while  the  use  of  the  third  projectile 
is  unknown. 

Or.c  ol  the  projectiles  [28  cm  (280  mm)]  was  rorket- 
assisted.  It  weighed  about  546  lb  (loaded  and  fuzed. but 
without  rocket  ignition  fuze).  The  weight  of  HE  charge 
was  about  31  lb  and  the  wt  of  propellant  43  lb  .  The 
maximum  range  of  the  gun  was  about  53  miles. 

Another  type  of  280  mm  projectile  weighed  562  lbs 
(loaded  and  fuzed)  and  was  filled  with  about  67  lbs  of 
TNT/Wax  -  95/5,  pressed  in  blocks  in  a  cardboard  con- 

tamer.  (See  drawings  under  Granule  and  under  Rocket 
Assisted  Shell) . 

(See  also  Prc-en graved  and  Pro  rifled  Projectiles  in  the  gen¬ 
eral  section). 


Rifle  Grenade*  (Gcwelirgrunuten);  Rifle  Antitank  Grenade* 

( Gt-\vi9trpiinzcrgr»n.ttt-ii).  Tlie  following  types  are  briefly 
described  in  Refs  I,  2  ft  4: 

.1)  Small  Antitank  Rifle  Grenade  (Gewehrpanzergraiiate) 
n fired  from  the  rifled  40  tarn  discharger  cup  (Schiess- 
hechcr),  which  could  lie  fitted  to  most  types  of  German 
rifles.  The  grenade  was  constructed  in  two  parts,  tile 
head  and  the  stem  (body)  which  was  screwed  to  the 
head.  The  head  was  a  seamless  steel  tube,  the  forward 
portion  of  which  Contained  a  steel  cone  and  the  bursting 
charge  consisting  of  1  .71  oz  of  TXT  poured  around  the 
cone.  Directly  behind  the  TXT  was  located  the  PKTN. 'wax 
exploder  (auxiliary  booster).  The  stem  was  made  of  a 
light  alloy  of  aluminum  and  was  provided  with  a  pre¬ 
engraved  driving  band.  The  upper  section  contained  the 
game  (detonator-booster  assembly),  and  the  lower 
section  the  primer  assembly.  Total  weight  of  the 
grenade  war. "0.8  oz,  the  overall  length  b.4",  the  maximum 
diameter  1  4/16"  and  the  range  V)  yds  (Ref  1,  p  H  and 
Ref  2,  pp  444- ,) 

h)  Antitank  Mauser  Rifle  Grenade,  designated  as 
C  1’zgr "42,  described  in  Ref  4a  was  similar  in  ap¬ 
pearance  to  the  one  described  immediately  above. 
The  (1  IV.gr  42  contained  49  g  of  50/50  Cyclotol  as 
the  bursting  charge.  Its  booster  and  auxiliary  booster 
consisted  of  91.4 ,'8. 6-P KT.N/W ax  and  weighed  12.7  g. 
The  fuze  assembly  consisted  of  an  upper  primer  charge 
of  0.018  g  of  K  chlorate  62,  S!>  sulfide  40  and  abrasive 
8%,  and  a  lower  primer  charge  of  0.01  g  of  carbon 
Its  detonator  contained  0.34  g  of  76'46  -  Lead  azide/ 
Lead  stvphnate  (upper  charge)  and  0.49  g  of  PKTN 
(lower  charge)  (See  general  Section  under  Cfttbon) 

The  grenade  was  propelled  by  a  1.0  g  charge  containing 
‘)(,.5";  NC  (l.Vf  N),  0.6*7  diphenylamine  and.  0.1"; 
graphite,  the  rest  being  organic  impurities  in  XC, 
total  volatiles  and  water  soluble  substances.  The 
primer  charge  consisted  of  0.028  g  of  a  mixture  of  liu 
nitrate  4(i,  Pb  styphnate  35,  Ca  siltcidc  15  and  Sb 
sulfide  I0;.  Total  weight  of  the  grenade  was  0.525  lb 
and  die  overall  length  6.36"  (Ref  3a) 

c)  Large  Antitank  Rifle  Grenade  (Grosse  Gcwcrpanzer- 
granatc)  was  fired  from  the  same  30  mm  discharger 
cup  (Schiessbecher)  as  the  small  grenade  described 
under  (a).  The  head  of  this  grenade  was  larger  (max 
diam  IV).  The  length  of  the  ensemble  (head  and  stein) 
was  7",  the  total  weight  14!j  oz  and  the  wr  of  the 
filler  (TNT)  4 !j  oz.  its  range  was  100  yd.  The  fuze  and 
booster  were  similar  to  the  grenade  (a)  (Ref  1,  p  8 
and  Ref  2,  pp  336-7) 

d)  Antitank  Rifle  Grenade  (Schuss  Gg  P40)  consisted 
of  a  streamlined  bell-shaped  body,  with  a  slightly 
convex  closing  disc  of  aluminum,  a  graze  fuze  which 
screwed  into  the  base  of  tlie  body,  and  a  vaned  tail 
unit  which  screwed  on  the  base  of  the  fuze  and  was 
closed  by  a  rubber  plug.  The  bursting  charge  consisted 
of  cast  Cyclonite/Wax  with  a  hemispherical  cavity 
in  the  head.  The  cavity  was  fitted  with  an  aluminum 
liner.  The  grenade  was  fired  from  a  spigot  type  dis- 
clurger  using  the  7.92  mm  small  type  cartridge  with 
a  hollow  wooden  bullet.  The  propelling  gases  over¬ 
came  the  spring  of  the  cutting  piece  (see  drawing) 
and  drove  the  pin  forward  causing  it  to  cut  the  shearing 
pin  away  from  its  screwed  end.  The  pin  was  then  ejected 
(by  tlie  spring  held  in  compression  under  its  head)  and 
thus  left  the  striker  which  had  been  held  away  from  the 
detonator  only  by  the  creep  spring.  On  grazing  impact 
the  momentum  of  the  striker  overcame  the  tension  of 
the  creep  spring  and  the  detonator  was  pierced.  The 
grenade  assembly  was  9.3"  long,  the  head  4.1"  and 
its  maximum  diameter  2.4"  (Ref  1,  p  9  and  Ref  2 
pp  M7-8) 

A  more  detailed  description  of  tlie  grenade  is 
given  in  Ref  4c.  The  composition  of  the  propellant  was: 
ML'  (13"i  N)  96-5,  diphenylamine  0  6,  graphite  0.1, 
total  volatiles  0.9  &  organic  impurities  1.7%, and  of  the 
petcussionprimer  water  soluble  0.2,11a  nitrate  46, Pb  styph¬ 
nate  35,  Co  siliride  15  and  8b  sulfide  4"(.  Tlie  weight  of 
propellant  1.0 g  and  of  primer  charge  0.028  g.  The  bursting 
charge  (34.1  g),  consisting  of  PKTN  88  and  wax  1251, 
was  initiated  either  by  die  friction  igniter  or  by  the 
detonator.  The  igniter  contained  as  the  upper  charge 


0.020  g  of  red  lead  74.7,  silicon  17.8  and  binder  St 
fuel  7.5";;  as  the  intermediate  churge  0.120  g  of  NO 
and  as  the  lower  charge  0.010  g  of  K  perchlorate  55’ 
and  Pb  ferrocyanide  45"L  The  delay  element  contained 
0.090  g  of  black  powder  and  the  flash  element  consisted 
ol  0.150  g  of  NC.  The  detonator  contained  as  the  upper 
layer  0,24(1  (j  of  68/32  -  Pb  azide/Pb  styphnate,  as  the 
1st  intermediate  layer  0.20  g  of  PKTN,  as  the  2nd 
intermediate  layer  0.120  g  of  Pb  azide  and  as  the 
lower  layer  0.150  g  of  red  lead  74.7,  silicon  17.8  and 
binder  fc  fuel  7.5"! 

e)  37  mm  Antitank  Rifle  Grenade,  fired  from  a  4.7  cm 
Pak ,  consisted  of  a  thin-walled  steel  head  of  bulbous 
shape  to  which  was  attached  a  closed  steel  pipe 
surrounded  by  a  multi-perforated  sheet  steel  tube  to 
which  six  vanes  were  welded.  The  head  was  loaded 
with  5.2  lb  of  either  Dinitroaniline/TNT  mixture  or 
with  pressed  Cyclotol  consisting  of  RDX  62.4,  wax 
2.4  and  TNT  45.4";.  Its  nose  fuze  assembly  (A/.  5075) 
consisted  of  a  primer-detonator  (with  0.41  g  of  lead 
azide  as  the  upper  charge  and  0.40  g  of  PKTN  as 
lower  charge)  and  a  detonator-booster  (with  0.50  g 
of  69/ 51  -  Lead  azidc/Lead  styphnate  as  the  upper 
charge,  0.40  g  of  PKTN  as  the  lower  chaigc  and  6.8  g 
of  90/10  -  P KTN/Wax  as  the  booster).  Its  base  fuze 
assembly  (Hd/.  5130)  consisted  of  a  primer  (containing 
0,150  g  of  11/30/2.0/9  "  K  chlorate/Sb  sulfide/Mercury 
fulminate/Glass  and  a  binder  mixture  of  0.050  g  of 
black  powder  consisting  of  73/15/12  -  K  nitrate/charcoal 
/sulfur)  and  a  detonator-booster  (contg  0.50  g  69/31  - 
Lead  azide/Lead  styphnate,  0.30  g  of  PKTN  and 
6.8  g  of  90/l0  -  PKTN/ft'ax).  The  propelling  charge 
consisting  of  217  g  of  NC/NG  or  NC/DKGDN  tubular 
propellant  was  contained  in  a  steel  cartridge  case. 
Tlie  chatgc  was  ignited  by  4  g  of  NC  granular  pro¬ 
pellant  and  a  percussion  type  primer  consisting  of 
4I.7/25.5/2O.4/12.3  -  K  chlorare/Mercury  fulminate/ 
Sb  sulfidc/Abrasive  and  0.5  g  of  black  powder  (75.9/ 
14.7/9.2  -  K  nitrate/Cliarcoal/Sulfur).  The  impact 

fuze  functioned  in  die  case  of  direct  impact , whereas 
the  base  fuze  functioned  in  the  event  of  graze  action. 
Total  weight  of  the  grenade  was  18.7  lb,  over-all 
length  12  1/8“  and  length  of  body  12  1/4"  (Ref  2,  pp  335-6) 

A  more  detailed  description  of  the  grenade  is  given 
in  Ref  3b 

f)  Antipersonnel  Rifle  and  Hand  Grenade  (Gcwelir- 
sprenggrsnate),  fired  from  a  Mauser  Rifle  Grenade  Dis¬ 
charger,  consisted  of  a  cylindrical  bodv  (4.5"  long 
and  1.2"  max  diameter)  which  contained  a  bursting 
charge,  an  igniter,  delay  elements  and  a  detonator. 

A  point-detonating  (PD)  fuze  initiated  the  bursting 
charge  when  the  grenade  was  fired  from  the  discharger, 
and  a  friction  igniter  (similar  to  UZ  24)  initiated  a 
delay  element  (consisting  of  black  powder  pellet 
burning  for  4!.»  seconds)  when  the  grenade  was  thrown 
by  hand.  The  grenade  also  had  a  self-destroying  feature 
which  functioned  in  case  of  failure  of  the  PD  fuze 
when  fired  (tom  the  dischargei.  Total  weight  ol  the 
of  the  missile  was  9  oz  and  maximum  range  550  yd.  (Ref 
3.  pp  332-4) 

g)  46  mm  Antitank  Rifle  Grenade  (SS  Gewehrpanzer- 
granate)  consisted  of  a  base- fuzed  thin  walled  steel 
bulbous- shaped  streamlined  head  (46  mm  in  diameter 
and  93  mm  long),  to  which  was  attached  a  prerifled 
cylindrical  stem  30  mm  ..1  diameter  and  102  mm  long. 
Its  bursting  hollow  charge  consisted  of  143  g  of  50/50 
-  RDX/TNT  which  was  initiated  by  the  following 
devices:  a  fuze  primer  (contg  0.068  g  of  K  chlorate  49.8, 
Sb  sulfide  43.0  and  llg  fulminate  7.2%),  a  detonator 
(contg  0.33  g  of  77/23  -  Pb  azide/Pb  styphnate  as  the 
upper  layer  and  0.46  g  of  PKTN  as  the  lower  layer), 
and  a  booster  (contg  6.4  g  of  94.5/4.5  -  PETN/ftax 
mixture).  It  was  propelled  by  1.44  g  of  single-base 
propellant  (contg  97.3  %  of  NC  with  a  N  content  13.251) 
which  was  primed  by  0.027  g  of  a  mixture  contg  Ba 
nitrate  49.5,  Hb  styphnate  35.6  and  Ca  silicidc  14.951. 
The  total  weight  of  the  grenade  was  *  5!  z  oz  and  overall 
length  195  mm  (Ref  !,  p  9;  Ref  2,  p  331  and  Ref  3e). 

h)  61  mm  Antitank  Rifle  Grenade  (SS  Gewehrpanzer- 
granate).  This  grenade  was  similar  in  construction, 
except  lor  some  dimensions,  to  the  ptevious  grenade. 
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llie  total  weight  was  19  oz ,  overall  length  238  mm, 
length  of  stem  102  nun  ant)  its  Jiamcter  30  mm,  length 
of  head  1.46  nun  and  its  max  diameter  61  mm.  Its  bursting 
and  propellent  charges,  as  well  as  its  primers,  detonator 
and  booster  were  the  same  as  for  il-e  -16  mm  grenade 
(Ref  1,  p  9,  Ref  2,  p  331  and  Ref  3d) 

i)  til  mil!  Antitank  Rifle  Grenade,  briefly  described 
on  p  442,  Ref  2 ,  was  similar  in  construction  to  the 
previous  grenade.  Its  overall  length  was  244  mm. 

,  ji  Leaflet  Rifle  Grenade  (Getvehr  Propaganda  g  ra  n  a  te  ) 
.was."  Fred  from  the  rifled  30  nim  discharger  cup  (Schiess- 
becher)  which  could  be  fitted  to  most  types  of  German 
rifles,  it  consisted  of  a  cylindrical  steel  body  (with 
a  ('refilled  base)  containing  a  delay  fuze,  a  thin 
cylindrical  container  for  the  pamphlets  and  an  ejecting 
charge  for  this  cylinder.  On  firing  the  grenade,  the 
propellent  rases  ignited  the  delay  fuze  and,  after 
about  9  seconds  of  delay,  the  fuze  fired  the  ejecting 
charge.  Tile  resulting  deflagration  blew  off  the  cap 
and  forced  the  leaflets  nut  tile  nose.  Total  weight  of 
grenade  8  o  overall  length  3.7"  aoJ  range  300  yd 
(Ref  2,  p  4  3s-.} 

k)  Illuminating  Parachute  Rifle  Grenade  (Gewehr 
Rallschirmlcuchlgranate)  consisted  of  a  thin-walled 
cylindrical  body,  within  which  was  another  container 
which  housed  the  parachute  and  illuminuting  star. 
The  tear  o(  grenade  contained  two  delay  pellets  and 
two  ejection  charges.  VI  hen  fired  the  flash  from  the 
propellent  gases  ignited  delay  ( I), and  after  6.5  sec 
of  flight  ejection  charge  illwas  initiated.  The  pressure 
of  the  gases  forced  out  the  nose,  die  container  (which 
held  me  p,  rachute)  and  tnc  star.  At  the  same  time, 
delay  (z|  wa-  ignited  and  after  it  burned  through  (2 
seconds)  the  ejection  charge  (2)  became  initiated. 
The  resulting  gases  ejected  the  paraenute  and  the 
star  from  the  container  and  ignited  the  star.  It  was 
claimed  that  distances  up  to  650  meters  could  be 
illuminated  by  this  star.  (Ret  2,  p  339) 

(See  also  Faustpatrone  and  Piste)  '-renades). 

References: 

1)  A.J.Dcre,  The  Ordnance  Sergeant,  October  1945,  pp  8-10; 

2)  Anon,  TM  9-1985-2  (1953),  pt>  331-39 

3)  Picatinny  Arsenal  Technical  Reports: 

a)  A.  14. Schilling,  No  1  342  (1944) 

b)  A. R. Schilling,  No  1398  (1944) 

c)  A. B. Schilling,  No  1494  (1945) 

d)  F.G.IIaverlak,  No  1507  (1945) 
c)  F.G.IIaverlak,  No  1509  (1945). 

Rifle  (Gewehr).  See  under  Vteapons. 

Rifling  of  Weapons.  See  general  section. 

RLGS  (Kaketenleuchtgerat  Scheingeschoss).  Rocket 
lliuminant  Simulating  Device.  See  under  Pyrotechnic 
AntipathfinJet  Devices  end  also  in  CIOS  Reot  32-56  (1945), 
P  21. 

'  • 

R-Mine  43.  See  under  Landminen  and  also  in  TM  9  19K5  2 
(1953),  P  272. 

■  ■  .  ■;  '  .  ;  :  f,  I 

Roburit  (Roburite).A  type  of  permissible  explosive  patented 
by  Roth  about  1886.  The  earliest  type  consisted  of  Am 
nictate  90  and  dinitrochlorobenzene  lO'r.  It  was  claimed 
by  the  inventor  that  a  nitrated  chloro-compour.d  gave  a 
higher  velocity  of  detonation  and  greater  power  than  the 
corresponding  nitro- hydrocarbon.  The  above  Roburite  was 
sensitive  to  friction;  when  ignited  with  a  flame  or  a  spark 
it  burned  without  exploding. 

Table  52  gives  the  composition  and  some  properties 
of  several  Roburites 
(See  next  column) . 

References: 

1)  J. Daniel,  Diccionnaire  des  Matieres  Explosives,  Paris 
11902),  p  687 


2)  Marshall,  v  1  (1917),  p  391 

3)  Colvcr  (1918),  p  141. 


Table  52 
Roburttet 


Components  and  Some 

Designation  I 

Properties 

1 

II 

111 

Am  nitrate 

87.5 

71.5 

55.0 

K  nitrate 

- 

5.0 

9.5 

K  permanganate 

0.5 

0.5 

0.5 

Am  sulfate 

5.0 

- 

i 

m  -  DNB 

7.0 

* 

TNT 

- 

12.0 

12.0 

Flour 

6.0 

/  as 

Na  chloride 

- 

5.0 

7.0 

Am  chloride 

- 

- 

5.0 

j  Magnesite 

“ 

%  .0 

|  Trauzl  Test,  cc 

1  - 

325 

257 

Rochling  Anticoncrete  Projectile  (Rochlingsgranate  12 
Bcton ,  abbreviated  as  KilGr  42  I4e).  According  to  German 
photographs  available  at  the  Picatinny  Arsenal  and  Aberdeen 
Proving  Ground  Museums,  it  was  a  subcaliber  shell  which 
resembled  in  appearance  the  “arrow  projectile”,  except 
that  instead  of  the  fin  assembly  of  the  arrow  shell  it 
had  a  discarding  flange  serving  as  a  driving  band.  The 
front  flange  acted  as  bourrelct.  These  projectiles  were 
fired  from  regular  guns,  such  os  caliber  21  cm  and  34  cm. 
The  21  cm  slid!  weighed  193  kg  and  was  2.1  m  long. 
The  corresponding  characteristics  for  the  3  1  cm  shell 
were:  913  kg  and  3.7  m. 


ROCHLtNG  PROJECTILES 


The  .shells  were  designed  and  manufactured  by  the 
firm  of  Kochiing  at  Saarbruckcn,  Saar. 

References: 

1)  K.KKrmpf,  Museum  of  Aberdeen  Proving  Ground,  Md; 
private  communication 

7)  If. II. Bullock  and  G.Coghlan,  Picatinny  Arsenal  i.luseum; 
private  communication. 

(See  also  Arrow  Projectiles  and  Gessncr  Projectiles). 


Rocket  (Kakete). German  rockets  of  W4'  II  were  propelled 
either  by  solid  propellants  (such  as  colloided  smokeless 
double-base  NC-NG  propellants)  or  by  liquid  propellants. 
The  liquid  propellants  consisted  of  combustibles  (such 
as  alcohol,  benzene,  aniline,  gasoline  etc)  and  oxygen 
carriers,  such  as  liquid  oxygen,  hydrogen  peroxide,  nitrogen 
peroxide,  nitric  acid, etc.  (See  under  Rocket  Propellants). 

The  following  rockets  were  briefly  described  in  Ref  3. 
(Some  information  on  these  rockets  mi-y  be  found  in  Refs 
1  and  2). 

a)  Butterfly  (Schmetterling)  Rocket  ItsllT  (Ils297) 

(Ref  3,  p  1%)  (Sce  under  Guided  Missiles) 
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i»t  I ‘ougiitcr  01  tiir  Kinnr  t khrinioriitcrt  Rocket  ikci 
'  I'  72t.) 

*' 1  l.i  •>'  (I  ruerlilic)  Rockets  |  -  *S  and  1--S *5 

(l-.e!  ;■ 

■I)  l, rear  l-n/ian  Rocket  IRot  4(  p  JJo) 

I4)  Ilenschel  Knrk Its  Ils294  and  Ils2"8  ,'Kft  4,  |>  200) 

l)  lain/;  Range  Rockets  A -9  and  A-10  (Kid  I,  p  2))) 
g)  K.idio-lotitrolled  Glider  Ronib  PC  1(00  FX  (Ref 

4,  I'  l*>5) 

li)  Rockets  V-l  ami  \-2  lltcf  4,  p  20*)) 

i)  Rocket  \-|  (Ref  1,  p  210 

j)  T.iilun  Rocket  (l>ili<|iiid)  (Ki  t  p  22) 

k)  ‘V.ucri.iiii  VfAssv II  all  Rocket  <  -2  (Kid  4,  p  219.' 

It'l  mm  Propaganda  Rocket  (7.4  cm  PropagatiJugranaic) 

(Kid  4,  p  244)  and  "4  mm  111.  Rocket  Shell  (70  cm  |(a- 
kctcnsprenggranate)  ( Kef  4,  p  2 A 

m)  89  mm  III.  Rocket  Shell  (8  cm  Kaketensp'.  -iggranatc) 
'Kid  V  p  24~) 

lOSomm  111-.  Rocket  Shell  (8.0  cm  Kaketensprenggranatc) 
(Kef  1,  P  249),  H(,  mm  K  Si>^r  1.  4.5  Kockc-t  (Ref  4,  p 

256),  Ht»  mm  Illuminating  Rocket  (Naval)  (Kef  4,  p  2-10) 
and  So  min  Antiaircraft  Rocket  (Naval)  (Kef  4,  p  2  (1) 
o)  KK  mm  Hot),  AT  Rocket  (shaped  charge  antitank) 
(Ref  V  p  212) 

P)  lSHinm  III-  Rocket  (spin-stabilized)  (Ref  4,  p  215) 
and  ISO  mm  Smoke  and  Chemical  Rocket  (spin-stabilized) 
(Kef  1,  p  2  IS? 

r)  IS2  mm  Antiaircraft  Rocket  (fin-stabilized)  (Kef  4, 
p  2i  7 1 

s)  200  min  Antiaircraft  Rocket  (tin-stabilized)  (Rel  4, 
p  248) 

t)  210  mm  III4)  Aircraft  Rocket  (spin-stabilized)  (Kef  4, 
p  7  IS)  and  210  mm  Illuminating  Rocket  R-Lg  (Ref  4, 

P  2SS) 

ul  2K0  mm  III-!  Rocket  (spin-stabilizeJ)  (Ref  4,  p  2S0) 

v)  4(K!  mill  III!  Roc  ket  (spin-stabilized)  (H«-(  4.  p  2SI) 

w)  420  mm  Incendiary  Rocket  (spin-stabilized)  (Ref  4, 
p  25  41 

x)  (SO  mm  III!  Rocket  (spin-stabilized)  (Kef  4,  p  254) 

•  y)  It  100  US  Air-to-Air  Rocket  (Rel  I,  p  2SS) 

Abbreviations:  HE  High  explosive*.  HoC  Hollow  charge 
(See  also  Guided  Missiles). 

References: 

1)  A.I)ucroci|,  l.es  Acmes  Secretes  Allcmandcs,  Kcrger- 
l.cvraub,  Paris  (1947),  pp  1  ill-1  .(«.* 

2)  A.Stcttbachcr.Spreng*  und  Schicsstotlc,  Rasc4hc*rt  Zurich 
(I9IS),  p|>  •'ll-4), 

4)  Dept  cf  the  Army  Tech  Manual  I'M  9-1985-2,  (I954)pp  194- 
2(iO 

•1)  J.ti.Tschinkcl,  Cliem  lug  News  32,  2582-2587  (1954) 

The  following  I’icatinny  Arsenal  Technical  Reports 
were  devoted  to  German  rockets: 

5)  A. I). Schilling,  Pic  Arsn  Tech  Kept  1(27  (1940,  90  mm 
Kazooka  type  rocket 

(i)  A.H.Schilling,  ihid  1V>S  (194*)),  Warhead  and  Fuzes 
of  A-l  Rocket  ((!alled  also  V-2  Rocket) 

7)  V. Lindner,  ibid  18P  (190).  !'! valuation  of  Some  Rocket 
Propellants  Used  in  VU  II  (Confidential). 

Note:  None  of  the  confidential  reports  were  used  as  sources 
ol  information  for  this  work. 

The  following  CIOS  Re(iorts  contain  some  information 
on  German  rockets: 

8)  Goliin,  CIOS  28-56  (1946),  Rockets  and  Guided  Missiles. 
(Included  is  the  article  of  Or  U',  von  liraun,  Survey  of 
Dcvclopmen  t  of  Liquid  Propellent  Rockets  in  Germany) 

9)  F.G.Lwing  (k  M.M.Mills,  CIOS  29-45  (1945),  Luftfahrt- 
forschungSanstalt  Hermann  Goring  (Rockets) 


in)  K.C.Stiit,  i.iuS  ill- i  i x  li*1  (5),  Kocket  bower  plants 
Designed  and  (.onstructed  by  Walter  Werke,  Kiel 
H)  l4.J.|4!wi"g  ,v  M.M.Mills,  CTOS  41-14  (1945),  Ramjet 
uni)  KocketVorks  liver u* 

'‘-i- 'Wig.  CIOS  i?.-5(>  (1945).  Pyrotechnic  Antipath- 
lin,ler  Devices  (Includes  description  of  pyrotechnic  rockets: 
15  cm  KSSG,  15  cm  KLCiS  anil  15  cm  Smoke  Rocket) 

15)  A.lLMcincl,  CIOS  42-114  (1945),  21  cm  K LG  Rocket 
;  1-  hire). 


Rocket. A >si sted  Shell.  A  projectili  which  contained  a 
■  ocket  propellant  in  a  special  device  attached  to  the  base 
of  the  shell  was  developed  and  used  during  WW  II.  The 
shell  was  fired  in  a  regular  manner  from  an  8  inch  gun, 
but  during  the  flight  the  rocket  composition  became  ignited 
ami  the  shell  started  to  function  as  a  rocket.  This  method 
ol  propulsion  increased  tile  range  of  the  shell  from  48  to 
(i0  miles  without  appreciable  increase  of  dispersion. 
Reference:  PH  Kept  925  (1945),  p  |9. 
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Tbe  following  rocket-assisted  projectiles  are  briefly 
described  in  TM  9-19H5-3  (1955),  pp  509-10  and  527-8: 
a)  150  mm  Projectile  (15  cm  RGr  19)  weighed  99.5  lb 
and  was  fired  from  the  Heavy  Field  Howitzer  18  (15  cm 


(>cr  104 


p".  C, contained 

propel  Inn,  "*  d,rtl'V'<-"eglyco!  di  nitrate  ,ypc 

10  ?K()  mm  Projectile  (28  cm  UCIr  4  331)  weighed  (witli- 
°,'t  ;.oc.ki''t  ‘Knit, on'  fuze)  546',  lb  and  was  fired  from 
tie  Kndway  t.un  28  cm  K  Ml.)  !  .  Its  propellcnT 
I"":1  ",,!i  43  !•’  °f  double-base  propellant  and  the 

bursting  charge  was  10'.,  lb  of  unknown  111;.  The  shell 
was  prnvulcd  with  a  rocket  ignition  fuze  (ZtZ.  s/10) 
which  functioned  after  19  seconds  to  ignite  the  rocket 
propellant  and  with  two  fuzes  (AX  4111)  aid  two 
’i:TN  boosters  (Z/dlg  C/98Np)  which  in  tia^d  Tie 
bursting  charge  on  impact 

$■;  ln, Clt,)S.  fJ*P‘  f  1945),  pp  26-27  and  enclosure 

till  r  *•  ,r‘icf  y  described  the  Rocket  Assisted  Take- 
Ott  l.nits,  designated  as  HI  201  and  |<|  209. 

1  he  folio-  ng  unclassified  Picatinny  Arsenal  Tech¬ 
nical  Reports  describe  some  rocket-assisted  shells  which 
were  examined  during  Wit  11. 

1)  A.H.Schilling,  1604  (1946),  105mm  Rocket-Assisted,  IIK 

2)  A. 1). Schilling,  1605  (1946),  105 mm  Rocket-Assisted.  HR 
4)  A. H. Schilling,  1606  (1946),  128mm  Rocket-Assisted,  III-. 

4)  A.H.Schilling,  I, ,07  (1946),  15Cm,n  Rocket-Assisted,  HR 

5)  A.H.Schilling,  1608  (1946),  150 mm  Rocket. Assisted,  III; 

6)  A.H.Schilling,  1609  (1946),  150mm  Rocket-Assisted, HR 

<)  A. H. Schilling,  1610  (1946),  150mm  Rocket-Assisted,  AP  . 

Rr0Ch-t!  Bomb  Fule  Assembly,  described  on  pp  16('-71 
of  r.M  9-1985-2  (1953)  operated  as  follows:  On  release 
from  the  aircraft  the  electric  charge  passed  from  the 
charging  head  to  the  distributor  and  thence  directly  to  the 
omb  tuze.  1  hen,  after  a  delay,  the  current  passed  to  the 
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rocket  propellant  igniter.  During  the  flight  ,  the  rocket 
was  Ignited  am,  when  the  bomb  hit  the  target  the  impact 
initiated  die  fuze.  After  a  short  delay  (for  penetration 
purposes)  the  bursting  charge  was  detonated. 

Rocket  Bullet.  According  to  CIOS  Rept  33-20  (1946) 
PP  6,  6A  a  7,  a  9  mm  rocket  missile  was  under  development 
during  n  I!  bv  the  Deutsche  Uaffen-  und  Munitionsfabriken 
A -O  ,  Lubeck.  A  drawing  is  enclosed  in  CIOS  Rept  3 3-20 
but  no  description  given. 

Rocket  Launcher  or  Projector  (Reketcnwurfmaschir.c  0dcr 
Uurfgerat).  According  to  the  Inteliigencc  bulletin,  ttar  l>- 
partment  Washington,  DC,  vol  3,  No  7,  March  1945. 
£.P  _.1*9,..  {l  f.  fl.fst  German  rocket  iaunchers  were  Schweres 

WurfoSw!  At  tr0uwlns  aPPar;,irus  40)  and  Schweres 

Wurfgsrot  41.  Rach  of  them  couid  (ire  either  280  mm  or 

^nn  mm  weighing  1 80  and  196  lb  respectively.  The 

tT  HcLt0ti„"  ,als0  5ould  ^  .li"d  ‘tom  these  launchers. 
...  ihe  ^7G.„70  launcher  consisted  of  a  wooden  frame 
(Vurfgestell  40,  on  which  were  placed  wooden  shipping 
crates  containing  rockets.  The  frame  was  inclined  at 


'the  clatcsT1  anii*  “d  ,i,C  r0ckets  w°re  fired  directly  fIO,„ 

«ubinge(utJlrfJRest1elia4nDl,t;r„  of  .stud 

wooden  or  steel  shipping  rratet^onr  ^  ^  placed  either 

ruckr,v^!:;L^;riV^«^  d.„w-i„K 

Sides  i0o{  Ck'Tdt^r  rTXWf 

tho  V  carry.,n^  crates  were  secured  to  the  plates  mj 
On '  of  ‘th"  ‘nchn^  at  squired  angle  of 'firing. 
14  M  L  ,  d  c,  n,"V  important  rocket  projectors  was  the 

by  The  V SWe,sddierlli,^ally  ’Sn'°kf,  "i^a“^ 

J  six  gtooved^hlbesT*  5.9^^^ 
two-wheded  carriage  with  a  split  trail.  Ihe  crew  of  tw 
men  loaded  the  weapon,  took  shelter  in  a  slit  trend  ,nd 
then  discharged  the  rockets  (a  six-round  salvo  each  8 

r“la'%:SoTyed.C°ntr01*  The.  'a“ge  of  these 

51  e'm’wV?  thr  ,5.fnl  Nebclwcrfer  41  was  the  five-tube 
a2  8?™00Nydb.e,V  ^,er  42  WhiCh  ,ired  8lnch  -  “ur 

°f  d,e  were  accurate  and  for  this 

rockers  u?  ?ot  ^ery  ““itaUe  for  launching  HR 

rockets.  Besides  using  these  launchers  for  rockets  to  I  .J 
down  smoke  concentrations,  they  were  also  suirihl* 
proiectors  for  gas-loaded  (chemical)  rocl  ets.  In  both  cases 
no  accuracy  of  fire  was  required.  cases 

m„LM;  "J",  to  si ve  their  larger  rocket  projectors  greater 

nTe  ofVe  SPteed  0  f,rc’  “ndto  ‘ncreasc  tlie  accuracy  of 
o/fb  II  .*  r-ckrts  tlic  f'Crmans  mounted  the  steel  frames 
41  on  two-whecled  carriage.-;  with  pneujutic 

werfirT4ei  f^d "'SJTI  W"C  L.uUcd  2Hn2  cm  Nebil. 
werter  41  and  30  cm  Nebelwerter  n2.  The  steel  chipping 

crates  containing  rockets  were  inserted  in  die  frames ^aid 

Isunrb*'lCn  'f31-’  tD  lrc’  ,1,e  ,c.tew  (seven  men  per  each 
launcher)  took  cover  in  two  slit  trenches  to  the  re.r  nf 
che  right  side  of  the  weapon  and  one  ol  the  men  fired  a 

To*re?oad  ,1“  V°  V  rem.?.!e  cont,:nl-  >’  took  about  s  minutes 
to  rdoad  the  weapon.  Ihe  maximum  range  for  the  >80  mm 

ockre°t  7C4m,aS  r>;-rm  yd  ?nd  for  thc  420  mm  iiK^di^ 

given  2,400  yJ‘  ‘  ’e  ,an,!<f  f°r  tl'c  ,0°  mm  r,'ckc-t  is  not 

Dissatisfied  with  the  slow  rate  of  fire  of  the  above 
launchers,  the  t.crmans  in  1942  introduced  a  quicker  firina 

tan TT °th row er '  < aV'  ,15  P»»rwer f.r  42  (IhO  mm  anTi- 

V.M.7  ,  ^  It  consisted  of  two  hanks  of  15  cm 

hfnkl  tfC  ^  launching  tubes  (with  six  tubes  in  each 
mk)  ">0UntfJ  on1an  “"""ted  half-track.  Since  the  crew 

kndth2  tchfd  •  ’  d,B.  Sl,“  trc7cl,es-  b“t  could  take  cover 
in  the  vehicle  instead,  the  rockets  could  be  fired  somewhat 
faster  than  from  the  Nehelwerfer  41.  somtwnat 

nroi^rJir,f!  ™  c,"l 9-55-2  (1953),  p  193,  multibarrel 
bv  rl  r  carry"‘«  "C.  12  tucket  lounds  were  developed 

by  the  C.ermans  to  effect  a  greater  rate  of  fire.  Reloading 
of  these  projectors  was  carried  out  mechanically.  ^ 

tho  folio  samt  *|M  mentions  or  brieflv  describes 

the  following  rocket  launchers  used  during  VV  II* 

m«A7t)7Tearcd  cf!*du‘  ‘V’1'  luu'»-!“--t  for  the  lls  i!7 
Hs  297  Schmettcrlmg  rocket -propelled  missile  (p  201) 

Aircraft  fSTth  nUnCsoC«’  -‘°  ■?’  «"•"*  »"  the  carrier 

aircraft)  lor  the  lls  29H  missile  (p  20*)) 

V,.AlJ.  ‘aclinr,d  type  launcher  used  for  the  I-euer- 

'rel-55  locket-propelled  guided  missile  fp  2~>*i) 
d)  A  launcher  for  the  Cireat  Rnzian  rocket  consisted 

ou  tW°  ,ron  r‘?  ls  m  Ion;;  mounted  on  a  st.uidird 
88  mm  ftun  carriage  (p  ^29)  sw,h,Jru 

fir  l\  ct'nu1t'tUl>e  tyP<?  launcher  (Propcgondowerfer) 
lor  7.3  cm  KakctenKt^nate  41  (p  234) 

sprenggranate  (p*235) (FShn9eri”>  for--4 

g)  A  multiple-frame  ground  launcher  (Roketen  Vielfoch- 

Wer.erj  .or  ..  cm  Raketen sprenggranate  (p  237) 

R  AA-  ^fo3 "lleVa unch/f r-  designated  as  8.6  cm 

K  A,  M42,  for  the  86  mm  flare  rocket  (R  Lg  1000)  or 
wire  rocket  (KDg  1000)  (p  240)  K  ’ 

2erferS43f1fortUhbe,nutWOTh^1  lau"c,'ft  (8.8  cm  Roketen. 

*or  'ae  mn*  hollow  charge  rocket  desii»ntf#.  I 

(p  2845)Cm  R  ,,Z"Gr  4,22  (Haketen  N"w.e&») 

R  A  MSin5Klr:^rrelfd  1f'TC,h-,er  designated  as  21  cm 
•>inA3  r2  l  thi  a  .battel  1.12  m  in  length,  used  for  the 
210  mm  rocket  designated  21  cm  Rl.»$  (p  259) 
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frame  launching  stall!!  (U.  urf  gcrit)  lor 
,  •  bO  mm  111-  rocket  CH  cm  yfk  Sl'r)  (|>  .’SI). 

i'vt  .usu  iiiuin  'U capons) . 


the 


Rocket  Projectile.  Sec  Km  -ket- Assisted  Mu  II. 

Note:  Rockef-asststed  |  roj eel i les  were  t*reJ  eiiher  from 
howit/.ers  or  )*uns,  l  or  instance  the  iS  cn»  Ucr  1*>  was 
tifei  from  the  !*>  cm  s|  |j  IS  (heavy  fit!.?  howii/er  IS) 
an. I  the  ?K  cm  Klir  HIS  wis  fired  lr*w»»  the  .,v<  cm  KS  (!•;> 
(tailroiui  gim  M  ,  See  TM  pi'  Sr»  *  S.'-  j. 


ftocke*  PropeJant.  .Uvordin,.  10  |.l  ro.ihsli,  IV/finysl 

*  .ltenit'7fiy  27  (4),  p  IK?  (l‘MK),  (translated  hy  hr  I. Simon), 
tlie  hetmans  used  s»'lid  double-base  propellants  containing 
nitrocellulose  and  nitroglycerin  in  theii  smaller  rockets. 
.The  larger  types,  such  as  the  V-2,used  liquid  propellant* 
consisting  of  a  fuel  (such  as  alcohol*,  hydrazine,  fuel  oil 
etc)  and  an  oxygen  carrier  ,  such  as  hydrogen  peroxide, 
nitric  acid,  r**trantttt>metlmne,  etc  ).  Mixtures  of  easily 
ox  id  iz. i  Nr  organic  liquids  with  hydr  »gen  peroxide  »•! 
KO-NV;  concentration  were  the  most  widely  used  •  Hydrogen 
peroxide  could  also  he  used  as  the  driving  Ion  e,  without 
: n v  fuel,  hecause  the  heat  liberated  according  to  th#* 
reaction  of  decomposition: 

l(20.  ll2n  .  ':ok  ♦  .M  i Si i  kcal 
was  .sufficiently  ;rc..i.  Mwat.-t  t  vapor)  and  oxygen  served 
as driving  lorccs. 


Reference:  A. A. Swan. son  ami  D.D.Sager,  CIOS 
24  (1941.),  p  5  (As  reported  by  Dr  ll.Lcunig). 
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Rocket  Propellants,  Liquid.  II, e  I.. Mowing  liquid  rocket 
propellants  were  used  l,y  tl«e  Germans  during  V. V  1|; 

a)  ( .oneentrated  hydrogen  peroxide  and  G-Stoff  w  as  used 
in  tlie  |la  <49l<  Natter  Rocket  (surface-to-air) 

\*»te:  (.-Stuff  is  a  SO/'TO  mixture  of  inctiianol  and  hydrazine 
hydrate,  N^l^-ll./) 

b)  Concentrated  nitric  acid  and  Vi::ol-(>  was  used  in 
tlie  bnziui:  l>4  Rocket,  Kli-iatochter  R-3  Rocket  and 
Vtass.rlall  Rocket 

Note:  Viso!-(.  is  sinyletliyl  ether 

e)  (  on.  (  titrated  nitric  acid  un,l  Tonka  were  used  in 
the  Kotirstahl  X-)  Rocket 

Note:  lonka  is  a  mixture  of  aniline,  monoethylanilinc, 
diiiiethylanilioe,  gasoline,  naphtha,  triethylumine  and  iso- 
iiexylainint* 

,1)  (.oneentrated  hydrogen  peroxide  with  K  permanganate 
was  used  in  the  liccht  Rocket 

e)  Liquid  oxygen  alcohol  amt  water  were  used  ia  the 
V-2  Rocket  and  l;cuerlilie-S5  Rocket 
Note:  Tlie  noncorrhustiblc  •  uhstiince,  water,  was  incorpo¬ 
rated  in  order  to  keep  the  Home  temperature  as  low  aspos- 
sil,l-  so  as  to  •  luce  the  mechanical  strain  on  the  motor 


Rocket  Propellant ,  Igniter  ERZ  39,  briefly  described  on 
P  o2f  oi  TM  9-1985-3  (195.3),  fitted  into  one  of  the  venturi 
el  the  IS  cm  and  21  cm  rockets.  Its  body,  made  of  a  plastic 
with  an  aluminum  band  around  tlie  shoulder,  contained  an 
igniter  bridge  from  which  ran  two  wires.  One  wire  was 
connected  to  the  aluminum  band  around  the  shoulder  and 


the  other  to  a  metal  disk  in  the  base  of  the  fuze.  Just 
••hove  tlie  igniter  bridge  was  located  a  black  powder  charge. 
Vlien  an  electric  current  passed  through  the  bridge  it 
ignited  the  black  powder,  which  in  turn  ignited  the  pro¬ 
pellant.  This  modified  version  of  igniter  (ERZ  39B)  was 
manufactured  from  heat  resistant  material. 
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without  suer  too  much  performance.  It  was  found 

that  the  aitui.  2 5%  of  water  to  absolute  alcohol 

lowered  the  chamber  temperature  TG,  while  the  exhaust 
velocity  was  lowered  only  3.5er 

!',  Oneentrated  nitric  acid,  xylidine  and  triethylamine 
wereuse.l  in  the  Schmctter  ling  llsll?  Rocket 

g)  ('oneentrated  nitric  acid  and  butyl  ether  were  used 
in  the  Taifun  Rocket 

h)  Compressed  oxygen  and  gasoline  were  used  in  the 
V-l  Rocket 

Note;  In  addition  to  these,  the  following  substances  were 
used  in  liquid  fuels:  aniline,  ethylideneaniline,  erhyl- 
idinediaailine,  acetaldehyde,  naptha,  gasoline,  dimethyl- 
aniline,  n.om-.,r.tth;,l  aniline,  triethylamine,  isohexylamine. 
etc.  In  some  of  these  liquids,  such  as  aniline,  Visol-6 
etc  pyro.atecholfllrenzkatechin  in  German)  was  dissolved. 
References: 

1)  II.Gart.oann,  tt'eltraumfahrt  6,  1 34-9  (1951)  ,  Jato  and 
Auxiliary  Rocket  Propellant  Plants 

2)  K.U.Gatland,  Development  of  the  Guided  Missile,  Phil¬ 
osophical  Library,  N  Y  (1952),  pp  112-127 

A)  J.G.Tschinkel,  Chem  Eng  News  32,  2582-87  (1954), 
Propellants  for  Rockets  and  Space  Ships  . 

Rocket  Propellent*, Solid.  All  known  German  propellants 
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Rocket  Propellant.  Inhibiting  Coating.  In  order  to 

ph-parc  a  stick  of  propellant  sc  that  it  would  bum  from 
an  end  and  not  on  the  sides,  the  claim  was  made  that  it 
was  sufficient  to  cover  the  sides  of  each  stick  by  dipping 
it  twice  into  a  special  composition  developed  at  the 
Ounehcrg  l-abrik  ol  the  Dynamit  A  -G  .  This  composition 
consisted  of:  poly  vinylacetate  2%  .ithopone  (ZnS  t  BaSO^) 
(0,  methylacrylate  5  and  water  4!>%. 


of  \k"\V  II  were  based  on  NC  and  a  nitric  ester,  such  as 
NO,  DEGDN,  or  TKGDN. 

Table  53  lists  some  of  the  rocket  propellants  examined 
at  Picatinny  Arsenal  during  W  II 
(See  next  page). 

Donin  and  Donovan  (Ref  3)  give  the  burning  rates 
(in  inches  per  second)  at  various  pressures  for  the  solid 
propellant  used  in  the  210  mm  Rocket  (See  Table  5d  on 
next  page).  The  composition  of  the  propellant  is  given 
in  Table  53 . 

The  same  investigators  give  the  rates  of  burning  for 
the  Jet-Assisted-Take-Off-Unit  Propellant  listed  in  Table 
53 

(See  Table  55  on  next  page). 
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,  Table  id 
Rocket  Proptilants.  Solid 


Composition,  "I 
NG  DKGDN  |  Cent 


62.5  12.0 


58.2  12.7 


84.1  1  >.? 


89.2  12.7 


59.6  I  12.5 


64.7  12.0 


pliite  °,*,er  Ingredients 


0.1  Ktl'hl.'ret  1.' 

(incur)  DphUret  1  . 

Innc  0. 

0.'  Itl'hUrct  1. 

(incur)  1)  PM  Vet  2. 

linuc  1. 


0.2  DPhI  Ire., 
(incor)  Dl’hUret 
l.'n.tc 

0.1  !'  t)'h!  ret 

Dl'lillret 
(TiOt-llaSCy 


Table  55 


150  mm  11H 
Rocket 

210  mm  Rocket 


210  mm  Rocket 
(Igniter  lad) 
210  mm  Rocket 
(Head  Igniter 
Diaphragm) 
75  mm  I  eafler 
Rocket 

let  Assisted 
Take  Off  Unit 


Abbreviations:  Acor  Acardite:  Cent  Central  ice;  Cyl  Cylinder; 
DEGDN  Die  thy  leneglycoldinit  rate;  DPhA  Dipheny  lamine; 
DPhUrea  Dipheny  lurea;  OPhUret  Diphenylurethane; 
EtPhUret  Utliylphcnyluredianc;  HE  High  explosive;  Incor 
Incorporated;  N  Nitrogen;  NC  Nitrocellulose;  KG  Nitro¬ 
glycerin;  psi  pounds  per  square  inch;  Unoc  Unaccounted. 
Notes: 

a)  The  composition  of  the  German  150  mm  rocke.  propellant 
containing  NU  does  not  represent  anything  new  except 
the  combination  of  several  stabilizing  agents.  The  same 
combination  was  noted  in  rocket  propellants  containing 
DKGDN 

b)  Ahile  the  characteristics  of  the  German  rocket  pro¬ 
pellants  containing  DKGDN  are  of  interest,  thev  show 
nothing  that  is  new  as  far  as  the  composition  is  concerned. 
The  210  mm  rocket  propellant  was  made  from  NC.  with  a 
viscosity  of  5.38  poises  at  25  ,  which  was  plasticized 
with  DKGDN  and  rolled  into  a  sheet.  This  in  turn  was 
rolled  into  a  "carpet"  which  was  extruded  through  a  hot 
die  to  give  a  single-perforated  cylinder.  It  seems  that 
a  small  amount  of  camauba  wax  was  used  as  a  lubricant 
to  facilitate  extrusion 

c)  Combinations  of  disubstituted  urethanes  with  either 

centralite  or  acardite  (asym  diphenylurea)  were  used  as 
stabilizers  because  it  was  believed  that  mixtures  are 
more  effective  than  single  stabilizers  such  as  DPhA.  To 
this  may  be  added  that,  according  to  M.Tonegutti  [S  S 
32,  302  (1937)],  the  disubstituted  urethanes  are  very 

good  stabilizers  for  double-base  propellants,  especially 
when  used  in  combination  with  acardite,  while  without 
the  latter  they  are  much  less  effective. 

Note:  Some  rocket  propellants  and  igniters  analyzed 
at  Picatinny  Aisenal  are  listed  under  Propellants  (See 
Tables  43,  44,45b  and  48). 

Table  54 

burning  Kates  of  210  mm  Rocket  Propellant 

(Inches  per  second) 


|  Pressure 

in  psi 

800 

1000 

1500 

2000 

3000 

3500 

0.15 

0.18 

0.25 

0.33 

0.43 

0.48 

0.22 

°-r 

0.39 

0.47 

0.59 

0.6(> 

Temp  C 


According  to  Ref  4,  the  Keinsdorf  l-'abrik  ’A’  A  S  A  -G 
manufactured  during  VW  II  several  types  of  rocket  pio- 
pellants.  Their  compositions  are  given  in  Table  56 

Toble  56 

_ Rocket  Propellants,  Solid  of  W  A  S  A  -G 


Components  and 
some  properties 

R61 

Designation 

1«*ti  Z135  /.193  Z167 

Nitrocellulose  (NC) 

59.80 

57.70  49.10  63.25  54.90 

%  Nitrogen  in  N'C 

12.5 

12.5  12.7  12.3  12.5 

Hi  ethyleneglycol  dinitratc 

35.30 

38.00  30.00  -  16.35 

(DEGDN) 

Tiicthyleneglyccl  diniirate 

- 

22.00 

(TEGDN) 

Pemaerythritol  tetranitrate 

- 

20.00  6.00  6.0C 

Temp  f>C 

KK 

500 

-  25 
f  50 

0.21 

(PETN) 

Ethylphenylurethane 

Diphenylurethane 

Dibutylpbthalate 

Acardite  1  ,  CCXNH^NtCgH^ 

Graphite 

Magnesium  oxide 

IG  Farben  Vax  E 

Potassium  nitrate 

l-ignin 

Hydrocellulose 
Trinitrotoluene  (TNT) 
Dinittotoluene  (DNT) 

Moisture  (not  included  in  total) 


Oxygen  Balance,  7t 
Calorific  Value  keal/kg 


-7.11  -  7.93 
905  887 


f  •  It  l«  II. 

1.  \.  J .!  t  i \tsi,  I.,  !,.  ;i  1 i in H);  \M 

■  <  :  ■  t  1 1  '>1" 

M  i  olb*tti\«  |>.n.»  on  l  *n  i  .*u  ,\Mumimti*>n,  l » 1 1  Kept  1)  ,M-t 
•  \"V  . 

'i  M.\.l'«»iun  \  j  .J  .1  'onnv.ui,  i.;tptur<M  l\ii«*,r,y  Propellant*., 
\»MU'  t«t  *,l*Ut  ,  Div  \t  Sect  H.  lin.tl  Kept,  Series  P, 
V  {■*..*  1  * •  1  ‘  f  1  m'lUssitieil)  «  t  Kit!)  SxS 
»  l  .’■l.i'  \  M.Plr-.’.rt.  l’|'  Kepi  Si.’i.  .  |*MS),  P  t. 

I  .h  it.  .  l  Vnyr.  •  ?u-v  3f..  p|  |(.0  *»  (  PMc>) 
i*. I  .  ,  ’>  hi  .it  \  In  lusuu  ,  57,  .  .  I  ■  P»  \*\ 

I  ,v  i,  I  •'»  it  •  iik  <  l .  (hem  I  r  •  V  »•  32,  .‘ViJ-K”  ilVM) 

Propellant*.  tor  Kocketx  ,»i».*  v-]  i.  **  i,  ”, 

Rocket  Signal  Simulotinr)  Device  { l S  v.ii  KAVcten  Scbein- 
m/Huss  Herat,  .tM«n  \  .*.  •  KV>U*.  Set*  under  Pyrotocbnie 

Ant  tpalb  tinder  1  «  \  «  f  .. 

RoHHeri  Bomb  or  S»irl<  i S tie! ••fan ate \  ’I he  in  Unwin,., 

redded  projectiles  are  described  in  TM  *>  1  *>KS -  A  (P)S^), 

pp  Is'-l  .Sj  i*)8-V.iO: 

a)  ^,7  cm  Stielj;rannte  il  used  in  the  Antitank  Gun, 
\,7  cm  Pak  11  (Panve^bw/ehrkHnone  *U)  consisted 
»» j  an  e^- shaped  head  (tody)  and  a  cylindrical  tail 
j  rovided  with  \»  fins.  The  head  contained  a  shaped 
bursting  charge  consisting  of  S.28  lb  of  (iO/40-HPX/TN’I 
(2  blocks  wrapped  in  wux  paper),  two  boosters  (K/.'/.dlg), 


’il  IS  cm  Sti »*1 1'fstn.t tr*  .12  used  in  IS  cm  i;K«  W  f t»*.»»v»crt • 
Infantcrirgcschiitz  33)  (lit .ivy  Infuntry  Gun)  consisted 
of  tin  elliptical-shaped  body  ,  1 1  .S’  max  diamete" ,  and 
a  roddtd  tail  section  provided  with  lurge  lins.  The 
hotly  con ttii ned  60.0  ll>  o(  60  40- Am  r.itrate/TNT  (burst- 
■  i|t  chnii', e),  a  long  tooster  and  a  nose  fuze  (V,grZ  36). 
Small,  secondary  (ins  were  attached  to  the  rear  ol 
the  tody.  A  cup  with  a  machined  surface  was  attached 
at  the  base.  It  is  presumed  that  the  bomb  was  pro¬ 
vided  with  a  hirst  rod  which  fitted  over  the  cup  and 


clear  minefields  and  wire  obstacles. 

c)  37  mm  Hollow  Charge  Stick  Rifle  Grenade,  briefly 
described  under  Rifle  Grenades,  was  similar  to  the 
3.7  cm  Stielgranate  41 
(See  also  Stick  Hand  Grenadel . 

Rohelsenztinder  Pulver  (RZP).  finely  pulverized  iron 
prepared  by  atomizing  molten  cast  iron  by  a  cone  of  moist 
air  at  a  pressure  of  2  to  3  atm.  During  this  process  most  of 
the  carbon  was  oxidized  to  CO  y  and  thus  removed.  A 
large  part  of  the  iron  was  also  oxidized  during  atomizing  but 
it  was  recovered  as  puic  iron  cr.  subsequent  cooling  in 
water  and  reduction  with  hydrogen.  This  powder  was  used 
in  the  manufacture  of  sintered  iron  items  many  of  them 
of  military  use. 

Reference:  CIOS  Pinal  Rcpt  395  (1945),  P  57. 

Rohrenpulvar  (HP)  (Tubular  Propellant).  A  propellant 
similar  in  form  to  the  British  Cordite.  The  compositions 
of  some  tubular  propellants  are  given  in  Refs  1  and  2. 


FU2E 


/ 


MR 

SPACE 


BURSTING 

CHARGE 


HOLE 


FINSfe  IN¬ 
NUMBER) 


a  nose  fuze  (AZ  5075)  and  a  base  fuze  (BdZ  5130). 
The  tail  portion  of  the  projectile  consisted  of  a  tod 
which  fitted  into  die  bore  of  the  gun,  and  a  concentric 
perforated  sleeve  which  fitted  over  the  barrel  of  the  gun. 
Tubular  double-base  NC-NG  propellant  (NglRP),  6.61  oz. 
enclosed  in  a  cartridge  case,  dosed  by  two  cork  discs, 
was  used  as  the  propellant.  Total  weight  of  projectile 
18.26  lb  and  overall  length  27.362" 


lier  169 


a)Nl;(.i,  M.  33  and  vas.  line  V\.  <R,.|  , 

Oimcottoi,  (Sc  hiesswoll,.,  TN  ,s  , 

ecetrulite  0.5,  K  hitamu,.  '  n  ,  *  ’  ’N  S,S* 

pH))  ..II  ami  moisture  |,  (k,.f  2> 

e)  Collodion  cotton  .  I 

e.m,r.,Kt,  ,.r  uf,t!M(u;  .’  ,7-‘"  '  ’  N“2V?”’ 

tl.s,  fr.iHuti*  ()  j  ’»  V  <  v.i  at<-  Uc,,  N.. 

PU.1  0.1  ami  mo, ().«?»;.  |Kt.(  2, 

It  cfi*  renters: 

'  M'losives.  Van  Nos, ra.nl,  N  y  ,1910). 


->  II.Rrutiswig,  |).,s  raticlilosi-  |>ulver  i.  , 

"«rlin  1T|!,,  ),<„  ’  ^  ‘•"’V"* 


Rohrcnpo,vcr  C  32  il<P<  ..32).  (Tubular  prop, -linn, ,  pattern 
!  -V  '  1  '-.'"'•>"'<•'1:  N<-  Nli  20.K-,  l-t  rent ml  in. 

,i\,;  X  erapl.it,-  O.’ll  ami  volatile  matter 

'  ) l!.  UsVll  *n  artillery  ammunition,  calibers 

Is"  I  "  mm,  .’III  mm  ami  2 10  mm. 

U-  terem-e:  TM  >>-l<)HVI  ( I  VM  I,  p  mi.,. 

RohrenpuKer  C/38  (RPC/ 3K).  (Tubular  propellant  pattern 
},  T"  A'Xording  ,o  the  Manual  rntiile.l:  l.ermas  Artillery 
roieetile  anJ  luzes, published  during  hit  ||  at  the  Aberdeen 
I  rovinj;  l, round,  Md,  p  JSl.  t!,e  Kl>«.  hi  propellant  was 
used  in  1  AO  mm  111-  Proieetiie,  1.5  ealil.ers  lone  with 
point  detonating  fuze  under  ltallistie  cap.  Although  the 
composition  is  not  given  in  the  altovc  manual,  it  is  safe 
to  assume  that  the  KPC/3H  was  one  of  the  dicthylcncglycol- 
■luutrate  propellants  developed  at  that  time  by  liullwitz 
(See  "li"  Pulver'. 


Rohpulvermosse  (Raw  l>r»|<el!unt  Mass,  called  also  Raw 
Paste).  This  was  a  mixture  of  water-wet  nitrocellulose 
with  ail  explosive  oil  which  consisted  of  bne  or  several 
organic  nitric  acid  esters,  such  us  Nli,  Dl-i.DN  or  TKliDN 
Such  mixtures  could  he  safely  transported  when  the  smoke¬ 
less  propellant  plant  was  not  located  adjacent  to  the  plants 
manufacturing  NC  and  nitric  esters.  For  instance,  the  Kriiin- 
mel  Fabrik  of  I)  A  -l,  manufactured  NC  and  orpanic  acid 
esters,  while  the  Dunneberg  Fabrik,  situated  about  4 
miles  away,  mail,-  tlie  solvencless  propellants.  As  it  was 
not  safe  or  convenient  to  ship  liquid  explosives,  the 
Krummel  plant  mixed  them  with  water-wet  nitrocelluloses 
preptl  by  blcndinp  punctilio,,  (Schicsswolle)  (N=13.15%to 
11.2%)  and  collodion  cotton  (Pi>VlolleWN=l  1 .30  to  IMS';), 
packed  the  mixture  in  rubber-lined  linen  baps  and  shipped  ’ 
them  to  the  Dunneberg  pi™-  to  be  used  for  the  preparation 
of  solventless  propellants. 

For  the  prepn  ot  Kohpulverivasse  about  2V0  Ip  oi 
NC  (calculated  on  the  dry  weipht)  was  stirred  for  about 
10  minutes  with  water.  About  120  kp  of  a  nitric  ester  was 
added  to  the  mixture  and  stirrinp  wus  continued  for  10 
minutes,  flic  slurry  was  then  transferred  to  a  ccntrifupe 
where  the  water  content  of  the  mass  was  reduced  to  30-3571. 
Hie  resuitinp  "ohpulvcrmassc  was  packed  in  rubber-lined 
linen  baps  and  transported  to  the  Dunneberg  plant. 

When  received  at  the  plant,  the  required  number  of 
baps  were  emptied  into  large  drums.  After  the  contents  of 
the  bags  were  blended,  the  mixture  was  transferred  to  the 
preheated  Wcrner-Pflcidcrer  kneaders.  The  other  ingredients 
of  propellants  such  as  stabilizers,  graphite,  Mg  oxide, 
etc  were  added  in  the  knender  and,  after  allowing  the 
blend  to  mature/ ior  about  one  week  (two  weeks  for  NCu 
propellants),  it  wus  passed  through  a  hellical  screw  press 
in  order  to  reduce  the  moisture  content  from  30-35';  to 
about  RT.  The  partially  dehydrated  product  was  fed  to 
horizontal  rolls,  diameter  0.4  in  length  t.O  to  2.0  m  and 


t 


•'!.  ,n  t-  a  '*** ,,f  7o-«°°  ^  «««*  to,  mm* 

,  ,."R'  "1,,,C  of  1'rucessing  was  IK  30  minutes  for 

p  s  icet.  Between  3  and  5';.  of  n.oistur.  was  allowed 
"-mam  cannon  propellants.  |l„.  resulting  „hwt  wns 

“  ”’**  tM1  “  •«.»*  mandrel  about  1  3/t" 

d..  m.  1  ,C  sheet  could  also  Is-'  used  for  -he  preparation  of 

M  Ptopclaiits.  The  extrusion  should  immediately 

ollov.  the  rol  ,np  while  the  sheet  is  still  hot.  |,  was 
Claimed  that  the  inclusion  of  0.23";  MgO  facilitated  the 
extrusion.  It  does  not  seem  that  any  wax  was  used  lor 
lubrication.  The  resuitinp  extruded  propellant  contained 

,  V  "»l  bad  to  he  dried  it,  stoves  to  reduce 

the*  moisture  to  1 .0-1,2".*. 

Uofercnoc: 

U.W  Suckland  et  al,  Oencra!  summary  of  Kxplosive  Plants. 
PR  Kept  9x5  (1944),  pp  (,,  10  and  (,5. 


Rohtri.  Ctcrman 


desipnation  for  Crude  Trinitrotoluene 


ttompem  ,  (Romper, te  1).  A  mininp  explosive  contp  up- 
proximntely,  An,  nitrate  R6,  Nil  with  nitroplycol  q  to  io“; 
the  rest  being  TN  I ,  aluminum  and  other  ingredients. 
Reference: 

F.Wetchelt,  llandbuch  der  gewerblichen  Sprenglcchnik, 
C.Maruold,  llalle/Saale,  (1953),  p  37. 

(See  also  Donarit  and  (,elntinc-Romperit). 


Rotlerende  Trommel  (Rotating  Drum).  An  apparatus  for 
determining  the  velocity  of  detonation  and  for  other  purposes. 
See  general  section  and  also  A.Stcttbacher.Sprcng-  und 
Schiesstoffe  (1948),  pp  11-12. 


Rotrom  Seporator.  '|hls  apparatus,  installed  at  the  Krummel 
Fabrik  A  -(i  in  conjunction  with  the  Hollander  beater  was 
used  to  remove  the  fines  of  NC,  from  the  slurry  as  fast 
as  they  were  produced  on  beating.  A  considerable  saving 
in  power  and  ir,  time  was  claimed  for  the  Rotrain. 

Reference:  A. A. Swanson  A-  D.D.Sa per,  CIOS  Kept  29-21 
(1946),  p  7. 


Royal  Tiger  tkonigsfiger).  See  under  Pnnzet. 

RPC  /  12.  One  of  the  earliest  solventless  propcllan.s.  !t 
was  prepd  about  1909  by  Tl.ieine  and  collaborators  at 
the  Xentrnlistellc  fur  Missenschaftlich-technischc  Dnter- 
suchuncen  in  Neuhahelsbcrp  by  incorporating  70  parts 
of  NC  (N=M.7n)  with  25  p  of  NO  and  5  p  of  ccntralite. 
It  was  suitable  for  use  in  large  caliber  guns  [  I ■>. Tavernier, 
Mem  poud  32,  25'  (WR  |. 

(See  also  under  Propellants,  /krtillery). 


tnonrenpuiver  construknon  32).  A  tubular  pro- 
pellant  introduced  in  1932  for  use  in  the  150  mm  Neva! 

MrsL  ,D  C!",0SK>-  1n°  rm  pun  ,n.  Mottar  Mount  (15  cm  K  ins 
x“f)-  ,7()  Rtt,lto“d  Cun  t  15  cm  K(  li)  ^nd  in  some 
k,x-Csz^llns’.  ,s  approximate  composition  was:  NC  64.7 
NO  26.9,  ethyl  centraltte  5.7,  Na  nitrate  0.6,  graphite  0.2 
and  volatile  matter  1.97;,.  * 

Reference:  TM  9-19H5-3  (1953),  pp 504-5 16. 


RRP  (Kuuchloscs  Rottweiler  Pulver). Smokeless  propellant 
manufactured  at  the  beginning  of  the  present  century  by 
Vcrcinipte  Koln-Rottweiler  Pulverfabriken  in  Wurttc'mliorg. 
This  propellant  was  exported  to  Belgium  und  ot  >er  countries. 
Reference:  J. Daniel,  Dictionnuirc  dcs  Matieres  Hxplosives 
Dunod,  Paris  (1902),  p  696. 


Ut -r  !  ’() 


R- 5ol»  (K-,v*;i*r)  ifeserihetl  in  the  ^'ncral  section  as  Cyclo- 
trimcthylcnctrinitrosninine,  was  prepd  in  (icrmaiiy  hy 
Konur  it  ai  hy  treating  hexamethylenetetramine  (hexumtne) 
wirli  sodium  nitrite  in  acid  solution. 
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•R-S;»lt  Kxplosivcs 


Ingredients  am*  Some  Properties 

Composition. (*1)  o(  Mixtures:  | 

I 

2 

3 

4 

5 

6 

7 

8 

K  -  Sal z 

96.5 

46.5 

36.5 

46.5 

36.5 

96.5 

36.0 

40.0 

1  ‘henathrene 

2.5 

2.5 

2.5 

2.5 

2.5 

- 

- 

- 

1  >i  phenyl  amine 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

R  DX  (Hexogen) 

- 

50.0 

50.0 

- 

40.0 

- 

50.0 

40.0  (II.) 

Aluminum  povder 

- 

- 

10.0 

• 

- 

20.0  5 

K  nitrate 

.  • 

- 

- 

50.0 

* 

- 

- 

Pimethyiethyienedinitrt.mine 

- 

- 

2.5 

12.0 

- 

l  naccounted 

- 

- 

- 

* 

1.0 

* 

Casting  Ten.;'  ”(' 

92 

92 

95 

94 

95 

92 

;  i 

Den^**,  yvltsi) 

1.55 

1 .65 

1,64 

1.77 

1.74 

1.55 

- 

Veluc  of  Oeton,  m  sec 

7Ann 

- 

6100 

7750 

7850 

- 

Ph  Plate  Test.  The  mixture  is  more 

TNT 

Cyclo- 

40/60 

40/60 

- 

- 

- 

effective  than 

tol 

Amatol 

Amatol 

Amatol 

Fragment  Density 

44  m 

47  m 

|  47  m 

47  m 

- 

- 

- 

- 

l  est  (TNT  =  10  m) 

Stability  at  100° 

Satisfactory  stability  for  all  explosives 

Exudation  at  70 

No  exudation  for  any  of  the  explosives 

Ni>tes:  Reference:  Cl. Homer,  K«*nort  on  Kxplosives,  PHI-  Kept 

a)'jl  is  llextnen  (HDX)  phlegmatized  with  5ft  Montan  wax  HS,h>()  (19K>),  pp  VI 5. 

5  ‘  •  ,  •  :  ,v 

h)  Mixture  (8)  was  claimed  to  be  very  powerful 

c)  H  -  Salt  forms  with  28";  dimethylethylenedinitramine  (OMEDNA)  a  eutectic  mixture,  (reeving  point  (It  p)  74  .  hr  p  of  K  -  Salt 
with  lit";  DKMF.DNA  is  89°  and  with  5";  DM  I' ON  A  93*  .  Fr  p  of  R-Salt  aionc  104-106  '  und  of  DMEDNA  137 


RSSG  (Kaketcn  Scheinschussgerat).  Rocket  Signal 
Simulating  Device.  See  under  pyrotechnic  Amipathtinder 
Devices  and  also  ir,  CIOS  Kept  <2- so  (19  i5),  p  3. 

RZ  73  "Flight".  A  ~t  mm  air-to-air  missile  devil";  <•■(  mi 
19il  by  convening  at.  Army  rocket.  It  used  a  solid  pro¬ 
pellant  ami  could  lie  considered  as  the  predecessor  of 

R4M  (<1  v  ).  . 

Relerenee:  K.V  .Gatl  alid,  Development  of  tue  Guided  Missile, 
‘Flight"  Publication,  l.ondon  (1952),  PC’  122-3. 

"RZ”  Smoke  Cartridges.  See  under  Smo'.e  ( .(imposition 
and  Devices. 

S- 1  to  S-18  Explosives.  See  under  DnlcrwassersprengstoHe. 
S-6  ond  S-6  Mod  Explosives. See  under  Ersatzsprrngstoffc. 

S-16  and  S- 19  Explosives. See  unJer  Ersat/.sprengstoffe. 

S-19  ond  S-22  Hexo  Explosives. See  under  nrs-.itzsprengstolfe. 

S-22  ond  S-26  Hexo  Explosives. See  tin  ier  F.rsntzsprengstoffe. 

Sobot  Projectile  (Treilispiegclgeschoss)  consisted  of  a 
relatively  small  sulic.iliber  projectile  carried  in  a  relatively 
large  easing  (sabot)  of  softer  material.  The  latter  was 
listur.led  ns  the  projectile  left  the  Imre  of  the  gun.  The 
principle  of  this  projectile  was  to  have  a  large  surface 
exposed  to  the  pr.ssme  •>!  propt  Hing  gases  and  then  to 
have  the  surface  reduced  so  that  the  air  resistance  became 
-ocntl.  I  best  ptojec  tiles  wete  never  very  .lectiran  . 


One  type  of  German  saliot  projectile  was  armor-piercing 
and  consisted  of  a  sintered  tungsten  carbide  core  and  ti.e 
softer  sabot  which  was  not  discarded  until  the  core  began 
to  penetrate  the  target  (such  as  the  armor  of  a  tank). 
After  this  the  core  disintegrated,  which  caused  a  deadly 
spray  of  fine  fragments  inside  the  target  (such  as  a  tank). 

Some  of  the  sabot  projectiles,  described  in  Kef  2, 
were  provided  with  one  or  two  discarding  bands,  each  in 
one  piece.  They  we',  fired  from  normal  rifled  guns.  Some 
of  these  projectiles  were  called  Disintegrating  Rotating 
Bands  Projectiles'  q  V  I . 

References: 

1)  I..F. Simon,  German  Research  in  WW’  II,  Wiley,  N  V 
(1947),  p!89 

2)  De|'t  of  the  Army  Tech  Manual  TM  9-1985-3  (1953), 
pp  363-70  (See  drawing  on  next  page). 

Safety  Jelly  Dynamite .  One  of  the  oiJci  permissible  ex¬ 
plosives:  NG  32.35,  coil  0.1  cotton  1,25,  glue-glycerin- 
dextrin  jelly  9.60,  rye  flour  18.00,  Am  nitrate,  22.60, 
Na  nitrate  10.80  and  K  chloride  5.50".'. 

Reference:  P.Naoum,  Nitroglycerin,  Baltimore  (P>2H),  p  40.. 

"Salbei.”Code  name  lor  either  99. 5ei.(ttOK.Ob'>>tric  acid  or  its 
mixture  with  5  to  10fi  sulfuric  acid,  when  used  as  an 
oxygen  carrier  in  liquid  rocket  propellants.  One  of  the 
liquid  fuels  used  in  conjunction  with  Salbci  was  Tonka 
(<1  v  ).  H,SO,  was  added  to  suppress  corrosion. 

References: 

1)  CIOS  Kept  28-56  (1945),  p  26 

2)  TM  9-1085-2  (1953),  pp  21t.  A  231. 


K -S.il/.  was  proposed  as  an  ingredient  of  explosive 
mixtures. 

Table  57  lists  these  explosives 


Solit  (Saiitc) .  Our  of  the  older  permissible  explosives: 

NCi  11. 8,  collodion  cotton  0.*),  Am  nitrate  5 *.6,  D*T 
\’.i  chloride  23.1  aiuJ  carbohydrates  2.*)%;  Tr^./d  test 
value  287  cc  and* charge  limiteH(»60  g. 

Reference:  A.  Marshall,  Kxplosi ves ,  I  ondnn  v  I  (1917),  j>  ^07, 
Solpctersaure,  S«.c  Nitric  Acid, 

Songer-Brcdt  Missile,  called  Antlpodol  Bomber,  was  a 
supersonic  rocket  designed  l>y  Dr.  F. Sanger  before  1942, 
but  the'  project  work  was  alundoncd  withour  any  practical 
development.  This  design  embodied  many  unique  features 
which  art*  briefly  described  by  Garland  on  nj»  07-8.  It 
was  planned  to  use  the  rocke*  in  regions  above  a  dense 
atmosphere,  hatch  time  it  dived  and  hit  a  denser  layer  of 
air,  die  missile  was  supposed  to  bounce  upwards.  These 
movements  would  produce  a  kind  of  wave-shaped  trajectory, 
similar  to  that  obtained  when  a  flat  stone  is  ricocheted 
across  water,  but  much  less  pronounced.  As  each  plunge 
into  a  denser  air  would  result  in  a  partial  loss  of  kinetic 
energy  of  the  missile,  the  initially  long  jumps  would  grad¬ 
ually  become  shorter,  finally  to  be  transformed  into  an 
even  gliding  flight.  It  was  presumed  that  this  method 
would  achieve  a  stable  flight  and  a  more  accurate  trajectory 
in  a  region  above  dense  air,  where  conventional  missiles 
usually  iichavc  rather  erratically.  The  rocket  was  designed 
to  be  catapult  launch: d  and  to  be  propelled  by  an  oil/' 
liquid  oxygen  mixture.  Its  calculated  characteristics  were: 
launching  weight  220, S0O  li>,  overall  length  (less  booster) 
91.8  ft,  width  of  rectangular  section  5.9  ft  x  11.8  ft, 
maximum  range  I  i/.uu  miles  and  maximum  altitude  93 
miles. 

Reference:  K.U.Gutlaud,  Development  of  the  Guided  Missile, 
"Hight"  Publication,  London,  (1952)  PP»57-l»  A:  124-3. 

Sarin,  See  under  Trilons. 

Satzr'orchen  .  An  igniter  contg  a  compressed  mixture  of 
meal  powder  (Mehlpulver)  with  a  slow-burning  substance 
such  as  a  mixture  of  sulfur  and  K  nitrate. 

Reference:  Kast-Metz,('.hemische  Untersuchung,(l 944), P  535. 

Sauerstoffbilonz  oder  Scuerstoffwert  (Oxygen  Balance  or 
Oxygen  Value),  abbreviated  to  O  li  .  It  may  be  determined 
in  the  manner  described  in  the  general  section  or  by  the 
method  given  in  A.Stettoacher,  Spreng-  und  Schicsstoffe, 
Zurich  (19-18),  pp  16-18. 

Soulenknetmoschine  .  See  under  Knetmaschine. 

Saxonio  Pulver.One  of  the  pre-UU'  II  sporting  smokeless 
propellants:  guncotton  95,0.  TNT  4.0  and  gelatinizer  with 
some  moisture  1.0%, 

Reference:  It. Brunswig  t  Das  rauchlose  Pulver  (1926),  p  134. 

"choffler  -  Clock!  Fusehead  Comb,  invented  before  WW  II 
in  Austria,  was  later  improved  and  used  at  the  Troisdorf 
Faurik,  DA  G  ,  h  is  briefly  described  in  BIOS  Final 
Kept  bit  (19-0),  pp  9-11.  In  Germany,  this  comb  replaced 
the  previously  used  Krannichfeldt  pressboard  galvr.no- 
type  comb. 

Schetdemt  til  (Dust  of  Picked  Ore),  A  mixture  consisting 
chiefly  of  Ca  and  Mg  silicates  was  used  during  VkU  II  in 
some  substitute  explosives  (Frsaczsprengstolfe)  as  an 
extender  of  nitrocompounds  which  were  not  available 
during  the  war  in  sufficient  quantity. 

Reference: PM  Kept  1820  (1945),  p  li. 

SchiessboumwoUe  .  See  Schiesswollc*. 


SchiebSiiioi ser  (Shooting  Mortar).*  device  •>««•  I  for  testing 
mining  explosives  in  galleries  filled  with  firedamp  and  or 


coal  dust. 


Reference:  M. Lupus,  S  S  20,  190  (1925). 


Schiesswolle  (Guncotton ) .  Nitrocellulose  of  11.2-15.5% 
nitrogen  content,  corresponding;  approximately  to  the 
Arner  Guncotton.  It  was  used  in  the  manufacture  of  some 
smokeless  propellants  (See  also  Nitrocellulose  and  under 
Propellants). 

Schiesswolle  (Schw)  Explosives.  See  under  I  ntrrw  .<•.•>«  r- 
sprengscolfe. 

Schieswolle  18  oder  TSMV1-101  .  An  explos  **e  descrilx-d 
as  Hexamitj  (llcxanite)  in  the  general  section  It  consist'd 
of  TNT  oO,  hexanitrodiphenylamir.e  2  )  and  .51  powder  1 1 
and  was  used  in  sea  mines,  torpedoes,  depth  itonihs  and 
underwater  demolition  chafgt-.-i. 

References: 

1)  A.StettLachcr,  Protar  9,  3  3-45  (1943) 

2)  H.Muraour,  Protar  9,  62-(>)  (1943) 

3)  Allied  and  Kncmy  hxplosivcs  .Aberdeen  Proving;  Ground, 
Md,  (194C) 

4)  A.Stettbacher,  Spren g-  und  Schiesstoffc,  Kascher,  /.urich 
(1948).  p  78. 

Schlogweite.  (Striking  Distance).  Same  as  Detonations- 
iibertragung. 

Schlagwettersiehere  Sprengstoffe,  oder  Wettersprengstoffe. 
Explosives  safe  for  use  in  coal  mines  with  fire  damp. 
(See  Vetter  sprengstoffe,  p226  and  also  Sicherbeitssprengatoffe) 
References: 

1)  A.Stettbacher,  Schiess-  und  Sprengstoffe, Leipzig  (1933), 
p  24(i 

2)  C.Heyling,  K.Drekopf,  Sprengstoffe  und  Zundmittcl, 
llerlin  (  1 93(3),  p  105 

3)  A.Stettbacher,  Spreng-  und  Schiesstoffc,  Zurich  (1948), 

P  91. 


Schlagwetterversuehstrecke,  oder  Versuchstrecke  (Fire-damp 
Testing  Gallery).  Description  of  galleries  for  testing  ex¬ 
plosives  in  regard  to  their  suitability  lor  use  in  gaseous 
coal  mines  is  given  in  the  general  section.  The  first  German 
galteiy  was  constructed  in  1885  Ivy  I.olini.inii  in  Neunkirchcn 
(\t cstfalen ).  Other  German  galleries  were  :  Derne,  near 
Dortmund,  Gelst nkirchcn-Sclialke,  Gfiil-i-'luii.i  and  several 
galleries  belonging  to  the  plants  iii.inul.it  airing  mining 
explosives,  such  us  Sell  le  bus  cli,  llalittn,  (.nstrop  etc. 
One  of  the  newest  galleries  was  in  the  Saclisichen  ISraun- 
kohlenrevier  zu  Preiberg  (Sachsen). 

References: 

1)  A. Marshall,  Lxplosives,  London,  v  2  (1917),  p  581 

2)  A.Sclirimpf.S  S  24,  288  (1929) 

3)  A.Stettbacher,  Schiess  und  Sprengstoffe,  Leipzig  (19)3), 
PP  248-250. 


Schmiddlng  Gerdt  33  (SG  33).  A  rocket  booster  unit  invented 
by  Schmidding  to  increase  the  thrust  of  Ms  117  missile, 
thus  assisting  its  'ake-off  ■  TM  9-1985-2  0  953),  P  201], 

Schnecken  Presse  (Dorm  Press).  In  order  to  reduce  the 
time  of  the  rolling  opetaiiuu  and  to  reduce  toe  power 
consumption  in  the  manufacture  of  solvcntless  propellants, 
the  Diineberg  Fabrik  of  Dynamit  A -G  rolled  the  NC-NG 
(or  NC-DLGDN)  paste  (Rohpulvermasse).  The  water  content 
of  this  paste  had  previously  been  reduced  to  8%,  instead  of 
25-30%  us  was  used  in  the  other  propellent  plants.  In 
order  to  achieve  such  good  dewatering  the  usual  centrifug¬ 
ing  of  the  paste  was  followed  by  passing  it  through  the 
Scnneckrn  press  .The  press  consisted  of  a  slotted  barrel  and 
an  endless  screw.  ISlicn  the  paste  was  pressed  some  water 
escaped  through  the  slots  while  the  partially  dehydrated 
paste  was  squeezed  out  ready  for  rolling  into  sheets 
(carpets). 

Reference:  A.A.Swanson  &  D.D.Sagcr,  CIOS  Kept  29-24 
(1946),  p  7. 

Schnellmine.  See  Panzerschnellinine  under  Landminen. 

Schnellzeitz  under  (Quick  Time  Igniter),  called  also  In¬ 
stantaneous  Fuse  and  Quick  inarch.  Some  German  igniters, 
such  as  Donnnrxunder  and  Esekbochzunder  are  described 
in  Ucyling-Drekopf,  Sprengstoffe  und  Zundmittcl,  llerlin 

(19)6),  p  220. 


Schnorkel  oder  Schnorkel  (Misspelled  North-German  word 
Snorkel  oder  Snort,  meaning  Nose).  The  Dutch  had  fitted 
their  submarines  with  an  air  intake  back  in  1940,  and  the 
Germans  modified  the  device  and  called  it  Schnorkel.  It 
consisted  of  a  tube  (about  a  dozen  meters  long),  one  end 
of  which  was  connected  to  submarine  Diesels,  while  the 
other  end  protruded  above  the  surface  of  the  water.  The 
tube  was  divided  lengthwise  into  two  compartments  -  one 
for  suction  of  air  from  the  outside  and  the  other  for  re¬ 
moving  the  gases  of  combustion  of  the  Diesels,  lhis  device 
Permitted  die  submarine  to  operate  its  Diesels  while 
remaining  in  the  submerged  condition.  In  case  of  danger, 
the  Schnorkel  folded  horizontally  and  the  submarine 

submerged  to  r.  depth  of  as  much  as  200  m  (or  even  400  m 
as  was  reported  for  the  Submarine  21).  As  the  material 
of  the  Schnorkel  was  usually  non-metallic,  it  could  not 
be  detected  by  radar. 

Due  to  the  fact  that  the  Schnorkel  used  during  WW  II 
did  not  supply  an  amount  of  air  sufficient  to  replace  all 
the  foul  air  in  submarine  ,  it  was  necessary  to  resurface 
the  submarine  after  several  hundred  kilometers  of  under¬ 
water  travel  or  equivalent  duration.  The  maximum  achieved 
in  an  uninterrupted  submerged  condition  was  500  km. 


Keterences: 

1)  A.Ducrocq  ,  Les  Armes  Secretes  Allcmandes,  Paris 
(1947),  pp  20-2-1 

2)  li.Sehiieffer,  L'-Boat  9 97,  Norton,  N  Y  (1950),  pp  182-3. 

Schopper- R  i  egl  er  Test.  According:  to  Slicldon  (Ref  I)  this 
test  was  used  in  Germany  to  determine  die  suitability  of 
crepe  paper  intended  (or  the  manufacture  ef  nitrocellulose. 
The  Sthoppct-Rieglrr  Tester  was  originally  introduced  into 
the  paper  industry  to  determine  the  freencss  (slowness) 
of  the  wood  pulp.  The  tester  operates  on  the  same  principles 
as  the  Canadian  Standard  preen  ess  fester  (Kef  2). 
References: 

1)  l.. Sheldon,  PI)  Kept  12,692  (1945) 

2)  J.N  Stephenson,  Ivdit,  Preparation  and  Treatment  of  Hood 
Pulp,  McGraw-Hill,  N  V  vol  1  (19511),  Dp  941,  951  it  955 
(See  also  Freencss  and  Its  Testing, in  the  general  section). 

Schrcprtel1grnnnte.  ter  shrapnel  Shell. 

Sehropnellmlno  (5-Mine).  See  under  Landminen. 

Schuko  Ziinder  (Pressure  Type  Igniter),  also  called  Hebei- 
z under  (Lever  Type  Igniter)  is  briefly  described  under 
Igniters  anc  in  TM  9-1985-2  (1953).  P  299.  It  was  used 
in  the  Glasn.ine  43  as  an  alternative  to  the  Ituck  igniter. 

Schuler  Pulver  (Schuler  Powder).  Ah  explosive  patented 
in  1893:  K  chlorate  (i(l.  pulverized  it  It  1 1|  rue  i  le  it  and  sugar 
1 3*1.  A  similar  explosive  was  used  l.y  the  British  under 
the  name  Schindler  Powder. 

Reference: Daniel,  Pictionnaire,  Piris  (190’),  P 

Schultze  Pulver  (Schultze  Propellant).  A  smokeless  pro¬ 
pellant  prend .about  1895  by  Major  Schultze  of  the  Prussian 
Artillery,  by  nitrating  purified  (de-.esinated)  wood  (in  the 
form  of  small  square-cut  pieces),  followed  by  washing  and 
boiling  tlie  resulting  Nitrolignose  with  water  and  then 
drying.  After  this  the  grains  were  impregnated  with  a 
a  concentrated  solution  of  saltpetci  .with  or  without  iia 
nitrate, and  dried  again. 

Although  this  propellant  was  appreciably  slower  burning 
than  earlier  smokeless  propellants  consisting  of  straight 
compressed  nitrocotton  (such  as  Von  l.cnck  Ptopellant), 
it  was  still  too  qoick  for  use  in  rifles,  although  quite 
suitable  for  shotguns. 

Schultze  propellant  was  manufactured  not  only  in 
Germany  but  also  in  Kngland  (1898)  and  Austria  (1870), 
but  it  did  not  achieve  any  success  until  it  was  modified 
in  Fngland  by  Griffiths  and  in  Austria  by  Volkmann.  The 
Austrian  propellant  was  made  by  partly  gelatinizing  the 
Schultze  propellant  with  a  mixture  of  ether-alcohol  and  it 
became  known  as  Collodin.  The  Dritish  modifications 
beginning  in  1883  contained  nitrated  wood  pulp  instead 
of  previously  used  nitrated  wood.  The  composition  of  the 
Dritish  sporting  Schultze  propellant  is  given  in  Marshall 
(Ref  1,  p  327). 

The  composition  of  German  Schultze  propellant  given 
by  Brunswig  (Ref  2)  was  as  follows:  collodion  cotton  40, 
guncotton  40,  Ba  nitrate  10.  vaseline  8,  moisture  1.5  and 
gelatinizer  0.5'".. 

References: 

1)  A.Marshall,  Kxplosives,  London  v  1  (1917),  pp47&327 

2)  II. Brunswig,  Das  rauchlose  Pulver,  Berlin (1929),  p  134. 


Schilmine  One  of  the  Land  Mines.  Sec  under  Landminen  . 
Refercnce:TM  9-1985-2  (1953),  p  278. 

Schuis  Gg  P-40.  Hollow  charge  rifle  grenade  described 
in  l.\l  9-1985-2  (liill),  pp  337-8.  (See  also  under  Rifle 
Grenades). 

Schiitzenmine.  Same  as  Schuinine. 

Schwurzpulver  (Black  Powder).  Composition  .preparation  and 
properties  ol  black  powders  are  given  in  the  general  section. 

Table  58  lists  some  German  military  and  commercial 
black  powders 


Table  58 
Black  Powder 


Composition,  %  ( 

Designation 

K  ni¬ 
trate 

Char¬ 

coal 

Sulfur 

Geschuczpulvet,  PPC/75 
(Cannon  propellant  1875) 

74.0 

16.0 

10.0 

Militar-Grwehrpulver  71 
(Mititary  rifle  propellant  1871) 

76.0 

15.0 

9.0 

Militiirpulver  (current) 

75.0 

15.0 

10.0 

Marine*  Cuvschutz  Pulvt'r 
(Navy  l.unpnwilrr) 

7«>.0 

19.0* 

9.0 

Jugdpulver  (Hunting, or 
sporting  powder) 

78.5 

11.5 

10.0 

Sprengpulver  (Blasting  powder)  / 

65.0 

20.0 

15.0 

mantifd  by  the  Pulverfabtik  ! 

70.0 

16.0 

14  JO 

Spandau  | 

74.0 

16.0 

10.0 

66.0 

21.5 

12.5 

Blasting  powder 

65.0 
INa  ni¬ 
trate) 

18.0 

17.0 

Blasting  powder  B 

76.0 

14.0 

10.0 

•Beech  charcoal 


References: 

1)  (iody,  Traitc  dcs  Mat  ie  res  Kxplosives,  Namur  ( I *207),  p71 

2)  R. Kscales, Scliwarzpul ver, Leipzig (1 91  q), pp  190.I99&  353 

3)  A.Stettbachcr,  Schiess-  und  Sprengstolfe,  Leipzig  (1  *>33), 
pp  97-112 

4)  K.Sancho,  Quimica  tie  los  Kxplosivos,  Madrid  (1942), 
pp  277-9 

5)  A.Stcttbacher,  Spreng-  und  Schiesstoffe,  '/.iirich  (1918), 
pp  58-9. 

Schwefel soure.  Sec  Sulfuric  Acid. 

Schwergefrierbore  Dynamite  (Difficultly  Freezing  Dynamites), 
culled  also  Ungefrierbore  Dynamite  (Non-Freezing  Dyna¬ 
mites). See  Low-I'reezing  Dynamites  in  the  general  section. 

Screoming  Mimi  or  Screaming  Meemie.  Accorrling  to  H.H. 
Bullock  of  Picatinny  Arsenal,  Screaming  Mimi  was  the 
nickname  (or  any  ammunition  giving  off  a  loud  shrill  sound 
in  flight.  One  such  item  was  the  H'H  I  75  mm  shell 
fired  from  the  light,  muzzle-loaded  rifled  mortar,  called 
Minenwerfer.  The  shell  had  in  the  base  several  vented 
holes  that  allowed  air  to  pass  through  thus  giving  a  shrill 
noise.  Another  item  nicknamed  Screaming  Miini  was  the 
150  mm  Smoke_  Rock-.t  Projector,  15  cm  Nebelwerfer  41, 
or  its  ammunition;  used  successfully  dur.ng  W  II.  The 


imt’iiy  uescriix-i* 


tl  ll.-.i  ■••••I  n .  J  lu.  .1  lit.  .  < 

|  •••  •♦-  IM^  Kllllllll  kl  MUU>'<I  UU  I  , 

in  this  section  under  Rocket  Launcher. 

(Sec  also  the  general  section). 

R  eterenecs: 

M  V  .11.1. arson,  Infantry  JiUirit.il v  ScptcMbcr  jOif,  |>  2  \ 
J)  Anon,  Intelligence  Bulletin,  Marcli  IVIS,  pp  2-j. 

Seo  Dog  .  See  Seehuttd. 

Scu  Murk ct  Bomb.  M  e  under  Marker 

Sccurilc  .  See  Sekurit. 


Securophore  .  See  Sckurophor  . 

jechund  (Sea  Dog)  ((.liien  de  met. in  !  reach).  I  he  "pocket" 
submarine  (!(»  ions)  with  a  radius  of  action  ol  Son  km 


Rele  fences: 

l)  J. Daniel,  Dictionnaire  des  Maiieres  Explosives,  Paris 
(1902),  |'P  710-12 

21  L.liody ,  Truitt-  des  Matier*  s  Explosives,  Namur  (1902), 

I  P  c-97  &  70S 

L.Coiver,  High  Explosives,  London  (,91H),  p  Ml 

m)  !•  ,M.  1  urner,  Edit.  Condensed  (.hemic:*!  Di*  lionary. 
Reinhold,  N  Y  (19121,  p  291. 

Sekurophor  (Securophore).  A  type  of  mining  explosive 
nianufd  in  Germany  prior  to  *V.  1. 

Table  (»0  gives  some  examples 

Toble  60 


invented  near  the  end  of  ViV.  11.  Its  crew  consisted  of  1 
or  2  men  and  it  carried  2  torpedoes.  It  was  provided  with 
a  small  Diesel,  generator,  storage  batteries,  electric 
motor,  oxygen  tanks,  ami  an  .iiiuiigenicnt  which  allowco 
it  to  submerge  to  as  much  as  *>0  or  i»(»  r.u  This  was  an 
effective  v;e.i|  on  which  could  do  considerable  damage  if 
used  in  large  numbers. 

In  addition  to  the  Svehund  there  were  two  other  models 
of  pocket  submarines  both  'propelled  by  electricity.  Hie 
one,  slightly  larger  than  the  Seehund.  was  called  Molch 
(salamander),  while  the  other ,  considerably  smaller,  was 
called  Biber  (beaver). 

(See  also  l J* Boat,  One-Man), 

Reference: 

A.Ducrocq,  l.es  Amies  Secretes  Allemaades,  Paris  (i'M7), 
pp  D-U. 
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Securophorcs 

Components 

1 

7 

3 

Am  nitrate 

27.0 

24.6 

- 

Ba  nitrate 

- 

- 

1.0 

K  nitrate 

4.0 

3.6 

34.0 

NG 

4C.0 

36.4 

25.0 

Collod  cotton 

1.0 

0.9 

- 

Sehacic  acid  or  its  salts 

12.5 

11.4 

- 

Na  chloride 

- 

9.0 

- 

Rye  flour 

1  0.0 

9.1 

38.5 

Wood  meal 

2.0 

1.8 

1.0 

Liquid  hydrocarbon 

3.5 

3.2 

* 

Na  carbonate 

- 

- 

0.5 

or  bicarbonate 

Seidler  Sprengstoff.  A  permissible  explosive  patented  in 

1892  by  Seidler  of  Berlin.  It  was  prepd  bv  blending  7"  parts 

of  K  nitrate  with  23  p  of  the  Na  salt  of  napt'  ilene-beta - 

monosulfonate,  <’  1|  SO  ONa  Daniel,  Dictionnaire 

10  7  2 

(1902),  p  712  . 


References: 

1)  |„l.  oily,  Traite-  des  Maticrcs  Kxplosivcs,  Namur  (1902), 
pp  "1 1-71  f 

2)  A. Marshall,  Kxplosives,  London,  v  1  (1917),  p  170. 


Sekundarlodung  (Secondary  Charge),  called  also  in  Knglish 
Hase  (Sharpe,  Main  Charge,  or  Lower  Charge.  A  charge 
in  detonators  or  blasting  caps  which  is  placed  underneath 
a  ptimary  or  an  intermediate  charge.  A  secondary  charge 
usually  consists  of  a  high  explosive  more  sensitive  to 
initiation  than  cast  I’  A  or  TNT.  The  usual  hase  charges 
wore:  compressed  tctryl,  I'KTN,  or  KDX,  while  charges 
occasionally  used  included  compressed  H  A  and  hexa- 
nitromannitol. 

Sekurit  (Securitc).  A  type  of  mining  explosive  based  on 
mono  or  dinitrobenzenes  mixed  with  an  oxidizer  such  as 
Am  or  K  nitrate,  patented  about  1  HHO  by  K.Schoneweg. 

Table  S'1  lists  some  sccurites 


Table  59 


Components 

Sccurites  I 

i 

2 

3 

4 

5 

Am  nitrate 

..  ■- 

- 

37.0 

- 

- 

K  nitrate 

74.5 

77.7 

34.0 

81.8 

18.9 

MNB  with  m-DNB 

- 

-  • 

29.0 

-  - 

70.5 

m-DNB 

25.5 

19.4 

- 

15.2 

- 

Am  oxalate 

- 

2.9 

3.0 

- 

Nitrocellulose 

- 

- 

- 

" 

10.6 

Selbstenziindung  Probe  (Spontaneous  Ignition  Test)  for 
pyrotechnic  compositions  and  their  ingredients  is  de¬ 
scribed  in  K a st- Metz.,  Chemischc  Lntersuchung  ( 1 9 •!•!), p  51 5. 

Self  Carrying  Demolition  Chcrge  is  described  under  Krtiinmel 
l  uctory,  Dynamic  A  -li . 


Self-Destroying  Bullet.  See  Self-Destroying  Tracer  Bullet. 

Self-Destroying  Fuze,  ZZ  1505,  developed  by  the  Deutsche 
\Vaffen-  und  Munitionsfabriken  A  -G  ,  ■  Lubeck,  was  used 
in  the  20  mm  Mauser  ammunition  in  air  to  ground  firing. 
Like  fuze  Ax'  1502  it  was  of  the  sensitive  type  required 
to  function  on  a  2  mm  paper  screen  at  100  meters.  When 
the  projectile  was  fired,  the  centrifugal  force  caused  the 
steel  balls  (8)  to  fly  out  in'r>  the  enlarged  portion  of  the 
retainer  ring  thus  locking  the  percussion  plunger  and  its 
compressed  spring  in  place.  The  same  force  caused  the 
brass  spiral  ribbon  to  unwind  and  increase  in  diameter 
until  the  shoulder  on  the  striker  could  pass  through  its 
center.  By  this  time  the  projectile  was  a  few  meters  away 
from  the  muzzle  of  die  gun  and  die  projectile  was  armed. 
On  hitting  the  target  the  steel  balls  went  back  into  their 
housings  and  the  firing  pin,  activated  by  the  compressed 
spring,  pierced  the  primer  cap. 

If  no  impact  took  place  within  a  range  of  about  2000 
meters,  the  speed  of  rotation  dropped  to  such  an  extent 
that  the  thrust  of  the  balls  against  the  angle  surface  was 
insufficient  to  support  the  firing  pin  spring.  The  primer 
was  then  fired  and  the  projectile  destroyed  in  the  air. 
References: 

1)  H.Peploe,  CIOS  Kept  33-20  (1915),  pp  69-70 

2)  Anon,  TM  9-1985-3  (1953),  PP  548-9. 
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Self-Destroyinq  Trnrnr  Bullet  (Spitzgcsclu.  is  mit  Stahlkem, 
Leuchtsput  init  Zerlegung)  caliber  7.92  mm,  developed  during 
VV  II  by  the  Deutsche  Uaffen-  und  Munitions  fa brikcn 
A -G  ,  at  Luleck,  was  intended  to  be  used  lor  air  to  air 
practice  firing.  It  consisted  of  a  steel  casing  containing 
a  lead  sleeve  which  enclosed  a  mild  steel  tip,  a  steel 
capsule  with  HE  explosive  filling  and  pistol  powder,  and 
a  steel  tube  with  tracer  and  primer  compositions.  The  HE 
filling  consisted  of  PETN  40,  Pb  azide  47  and  Tetracene 

¥S%.-ff.\  7. 9?.  mm  Self- 
l°pe  Ij '  Destroying 
I !  /AVrocer  Pullet 

lip  '  vl\  Steel  Tip 

1  YffPoper  Qfsc 

rtr>S/fl?/  Capsule 

£-//£  Filling 

Silik-Kw. 

d(?r I 
.racer  ' 
Compo¬ 
sition 

-El  eh  fr  on 
Wqu:*r 
Plastic  Seal 

15%,  whereas  the  pistol  powdet  contained  nitrocellulose 
with  an  ignition  temperature  of  160°.  The  bullet  was 
self-destroyed  (at  500-600  m  range),  because  the  heat 
produced  by  the  burning  of  the  last  portion  of  tracer  com¬ 
position  ignited  a  small  charge  of  pistol  powder,  which 
in  turn  set  off  the  HE  charge.  The  primer  composition  was 
ignited  by  the  propellant  in  the  cartridge. 

Reference:  H.Peploe  et  al,  CIOS  Rept  33-20  (1945),  pp  28-9. 

Self-Destroying  Tracer  Shells,  caliber  20  mm,  developed 
by  the  Deutsche  Waffen-  und  Munitionsfabriken  A  -G  at 
Eiibeck,  included  the  following: 

a)  HE  Shell  for  Aircraft  Guns.  It  was  of  conventional 
design  and  contained:  a  percussion  fuze,  a  HE  filling 
(PETN  pellet),  an  incendiary  pellet  (Mg/Al  alloy  50, 
Da  nitrate  49  and  phenol  formaldehyde  resin  1%),  a 
loose  pistol  powder  (nitrocellulose),  a  pressed  pistol 
powder,  a  heat  transmitter,  a  tracer  composition  (two 


increments,  each  pressed  at  3500-4000  kg/cm1)  and 
a  priming  composition  (pressed  a:  3200-3500  kg/cm»). 
If  the  shell  was  not  exploded  by  the  percussion  fuze, 
if  war.  rrlf-destroyed  after  about  0.3  seconds  of  flight. 
At  this  moment  ihe  flame  from  the  last  portion  of  the 
tracer  ignited  the  pistol  powder  whiili  m  turn  ignited 
the  incendiary  pellet.  The  intense  heat  produced  by  rhe 
burning  pellet  caused  the  HE  charge  to  deflagrate. 
The  diameter  of  the  tracer  was  9  mm. 
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b)  AP1IE  Shell  was  of  conventional  design  und  contained: 
a  HE  filling  (PETN  pellet),  two  detonators,  a  pistol 
powder  pellet,  a  heat  transmitter,  a  heating  composition 
(Da  nitrate  41.0,  ferrosilicon  36.0,  Ba  peroxide  22. 7 
and  phenol  formaldehyde  resin  0.5%).  a  tracer  com- 
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jo  penet  ra re  a  ?u  mm  ar.m.r  plan-  an.  ‘i..  .‘v,  i" 

behind  ,t.  |(  the  S,K.,|  w;l‘  x.  '  .  . 

manner  it  was  >;elf-dcstr«* 

o  rL  '];>;• ’.''.v 

^rr:  IUV,'1<’t'  M  “>•  t:'‘W  K‘TI  »-?0  (PMS). 

Self-Igniting  Cushion.  See  Urandhis sen. 

S!l,Si!£  !%j-  «,  „ 

S«. «>!«*»  Cun. A  iii.irs.ir  *us,  caliber  KOI.  mm,  used  ef- 

“  'U,>  1I’>'  ,hr  . . .  durinp  "V  II  at  the  sie,e  n( 

t v.istopn]  Russia.  II, c  pun  (ired  an  K  ton  projectile  with 
mUZ;..  e  veloolyof  >200-2100  f,/sec  and  maximum  range 

pclitnt^tol  h*’1— *  "*  CXp,°siVe  wa*  2000  lb-  wt  °>  Pto- 

!  250(1  v‘  1,1  ««"  H7S  tons  and  length  of  barrel 

05  ft.  It  ,s  probable  that  the  propellent  charge  was  con¬ 
i' lion  "I  fyl‘"drri,,1Ci‘!iinK  madp  “  Propcllent  compo¬ 
sition,  as  describ'd  under  Made-Up  Charges.  ‘ 

n<>-  -  i—v  tie sc„ utz 

References: 

1)  I’U  Kept  025  (1945),  p  |x 

2)  Aberdeen  Proving  tiround,  Museum;  prjva.c  con, 

Notei  rhe  projectile  can  be  seen  at  the  Museum.  ,0n' 

"S"  C-eschoss  .  See  Spitxgrschoss. 

SsecUod  CK°rge.10r  Ho"°”  Chorge. See  Hohlladun*  in  this 
ano  Miapeo  Charge  in  the  gencraf. section 

Sheathed  Charge  .  See  Mantelpairone. 

Shell  .  See  Granatc*. 

Shell  Mold  Process  or  Mr"  p.A.  #  n 

possible  the  product  on of  ' fcundrv m  ,  / •Cr°TR’  made 

if.rsSSgnS 

in  an  oven  with  a  pattern  still  !  -a,  short  tImr 

clampbd"  ^  ^ 

metai  formas, 'inf"  P°""S  "a''fiaI-0“nd  «»*d  with  nlolTn 

bombs,1  gfetiades  andZ^sl*  ‘°  “*  manufac‘ure  of  shells, 
KefeVences: 

’^.J,rr?n,n8>  tier  fat  Application  No  48679  flOdot  l» 

scribed  in  PH  Kepts  8^91  and  81284  (1949),  de¬ 

an  d  206- p'”  e‘  al’  lhe  F°Undry-  Aurus‘  »«0,  pp  92-96 

a!  'u  v'llay’  Tl,e  ‘?c  ' ARe’  ,69>  2tt  Oan  '952) 

287-95  S  C‘  a  •  The  ,'ound'y.  June  1952,  pp  112-17  and 

5)  K.Vf.Tindula,  PB  Rept  106640r(1952)  (47  references). 
Shotgun  or  Sporting  Propellent .  See  Jagdpulver.  > 


s.m^ils^die^Scili^^S,  “i^,atcd  as  S-Mln. 

calledMthe‘IrH5:2  4^' pvtsl 
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‘■'b  (88  „„„  Incendiary  Shrann,.|C  |‘Jnate  •l,lrand  Schrapnell 
■-  described  in  lAl'  ^«mvwVo«t°|eCM.l/f  f°f  AA  Guns) 
leetile  consisted  of  a  -hin^Ved^shtV  ,he  P'°* 

dcsipo  containing  72  incendiary 
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time  fuze  i7.tZS/3U  l:urz),  an  expelling  charge  (about  2  oz 
oi  smokeless  propellant)  and  □  bursting  charge  (about 
■1  oz  of  TNT  or  Amatol  and  wax  pressed  pellets).  The 
pellets  were  filled  with  an  incendiary  composition  con¬ 
sisting  of  Ba  nitrate  (8.0,  Mg  alloy  74.6,  Al  alloy  2d. 6 
and  acid  insoluble  substances  2.8%. 

Shrapnel  Proiectile,  Russian.  In  addition  to  the  previously 
mentioned  shrapnel  projectile,  the  Germans  .during  W  II, 
used  the  76.2  mm  Shrapnel  Projectile,  42M,  captured  from 
the  Russians.  The  shell  was  filled  with  about  48  triangular 
pieces  of  steel  , 2.2V  long, which  were  ejected  from  the 
nose  by  a  steel  forcing  plate  liehiud  which  was  a  charge 
of  black  powder.  The  threads  and  the  two  retaining  screws 


of  the  collar  were  sheared  by  this  action.  The  shell  was 
fired  from  Russian  field  guns  7.62  cm  FK  296(r)  and 
7.62  cm  FK  56(r>. 

Reference:  Anon,  German  Artillery  Projectiles  and  Fuzes, 
Ordnance  Bomb  Disposal  Center,  Aberdeen  Proving  Ground, 
Maryland  (about  1945),  PP  120-1. 

SH-Solx.The  term  used  for  RDX  .xogen)  prepared  by  the 
direct  nitration  of  hexamethylenetetramine  as  described 
briefly  in  this  section  under  Hexogen  ■ 

Sicharhattsdynamlt  (Safety  Dynamite).  Accotding  to  Stett- 
bacher.Spreng-  und  Schiesstoffe  (1948),  p  86,  the  dynamites 
which  are  safe  to  handle  and  transport  are  called  Hond- 
hobungtslchere  and  those  of  them  which  are  oafe  to  use 
in  coal  mines  ate  known  as  Sicherhaltidynnmlle.  The  latter 
dynamites  contain  20-25%  of  NG  (or  a  low-fteezing  mix¬ 
ture  of  NG  and  nitroglycol-4/1  .mixed  with  dinitrochloro- 
hydrin  which  serves  as  a  phlegmatizer)  and  a  'dope" ,  such 
as  Am  nitrate,  wood  meal,etc.  It  the  NG  is  phlggmatized 
by  means  of  collodion  cotton,  the  resulting  dynamite  belongs 
to  the  Gelatlnedynamite  class,  such  as  the  Ammongelatlne. 
Note:  In  countries  other  than  Germany,  for  example  France 
and  Switzerland,  aromatic  nitrocompounds,  such  as  DNT, 
TNT,  etc  ,  were  used  as  phlegmatizers  in  lieu  of  dinitro- 
chlorohydrin.  Such  dynamites  were  known  as  Nltrogelotln- 
dynamite  s. 

(See  eleo  under  Swiss  Explosives). 


Sieherheitssprengxtoffe  (Safety  Explosives).  According  to 
Stettbaclier,  Spreng-  und  Schiesstoffe  (1948),  pp  86-7, 
explosives  under  this  name  were  allowed  to  be  transported 
by  mil.  They  contained  70-90%  Am  nitrate  and  not  mote 
than  4%  NG,  the  remainder  being  wood  meal,  aromatic 
nitrocompounds,  etc.  These  explosives,  known  also  as 
Ammontolpetersprengstoffe  were  pulverulent,  very  in¬ 
sensitive  to  impact,  (airly  stable  and  difficult  to  ignite. 
An  example  of  such  explosives  is  Ponarit.  Most  of  the  Si- 
cherhoitssprengstoffe  arealso  Schlagwettersichcre  (safe  to 
use  in  coal  mines  contg  firedamp). 

(See  Vettetsptengstoffe,  pages  226  and  260-7.  and  also 
Schlagwettersichere  Sprengstoffe)- 


Signal  Device  (Signalmittel)  .  Under  this  term  might  be 
included:  Hand  Smoke  Signal  (Handrauchzeichdn),  Signal 
Cartridge  (Signalpatronc),  Signal  Flare  (Signalhomhe), 
Signal  jlnnd  Grenade  (Signalband  gradate),  Signal  Pistol 
(Lcuclipisiolc,  Kampfpistofe),  Signal  l'ro|cctor  (Signal- 
werfer),  Signal  Rocket  (Signaltakete)  and  Signal  Torch 
(Signalfakcl).  Many  of  the  signal  items  are  either  described 
of  mentioned  in  TM  9-1985-2  (1953),  as  for  instance  the 
following: 

a)  Smoke  Signal  Flare  (p  80),  is  also  briefly  described 
under  Hate 

b)  Smoke  Signal  Flare  ARDR  (p  80)  is  also  briefly 
described  under  Flare 

c)  Distress  Signal  Torch  (p  81)  consisted  of  a  sheet 
aluminum  cylinder  containing  three  pressed  blocks  of 
a  flare  composition  and  a  pull  igniter  with  a  flash 
pellet  and  an  ignition  composition 

d)  Red  Smoke  Signal  Hand  Grenade  (Handrauehxalchen. 
Rot)  (p329)  consisted  of  a  cardboard  cylinder  con. 
taining  54  g  of  the  red  smoke  composition  ,  ortho-methoxy 
pbenylazo-^-naphthol  55,  K  chlorate  20,  lactose  10 
and  light  oily  material  (unidentified)  15%  j ,  a  black 
powder  disc,  a  quickmatch,  a  match  head  and  a  pull 
tape.  By  striking  the  striker  ring  on  the  match  head, 
the  quickmatch  was  ignited  ana  aftet  it  burned  the 
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.Vniirc  Vngth  Hu*  black  powder  disc  was  ignited,  Tin* 
(l.iiiii  "  Vi, is  chii'i  coiVuHtiH ii .tied  to  die  smoke  mixture 
which  started  to  burn  emitting  the  smoke  at  both  ends 
of  the  cylinder.  The  signal  could  be  placed  or  thrown. 
.There  were  also  similar  orange,  yellow  and  violet 
signals 

e)  Hollow  Xh*irA'4'  ’•  Si *•,*«.«!  Distel  i, rename  <p  it))  i?» 
descril»ed  under  Pistol  (denudes 

f)  Multistat  Signal  Cartridge  (p  5t5)  i‘  briefly  described 
under  Pistol  (ire nude. 

Sdmt*  of  the  smoke  compositions  used  n  Hand 
Signals  (Hondrouehieicheh)  are  listed  under  Pyrotechnics. 

A  smoke  sii'iial  genera  to*,  designated  a;  RSSGs 
Patrone  15  cm  RZ  is  ilcsiTihcib  in  (*1()S  52*H  (1915).  p  1-1. 
The  device  ebiisistetl  of  ii  paste  hoard  cylinder  enclosing 
1  ,ll of  smoko  composition  containing  llevn  fhex aehloro- 
cthuVic)  *»  /  «  5  *  /,»»  *  1 1  i  ii  t  58*0,  XnO  1.0  and  Mu  powder  5,5".'. 
f.lie  tinie  of  emission  was  IS  to  75  seconds.  This  device 
appears  similar  to  the  150  mm  Rocket  Signal  Simulating 
Device  (15  cm  Raketen  Schein  schuss  Gerdt)  described 
in  CIOS  Kept  V>5t»  (1955),  pp  5-5  and  in  this  section 
tinder  Antip.uhtindor  Pyreteeheie  Devices. 

|;.l ..i l.tvetiaet  in  P »*;.» ♦!**•*.•/  .\fsvua!  Technical  Uipoil 
ISOS  (ptiSS,  described  the  Aircraft  Colored  Smoke  Signal 
(Abwurfrouchreichen).  This  consisted  of  a  cardboard  cylinder 
covered  with  an  aluminum  cap  and  containing  four  increments 
pi  a  colored  smoke  mixture,  four  perforated  aluminum 
tubes  set vbu;  a*;  smoke  stacks  and  a  firing  deuce  assembly. 
The  smoke  composition  (which  on  heating  gav?  either 
blue,  red  or  violet  colored  smoke)  consisted  of  approxi¬ 
mately  Vl'*«  organic  dye*  21*.'  lactose*  2 1"c  K  chlorate, 
V.  binder  (gum)  and  5‘\*  insolubles  in  water  (S1O2  l^rJ» 
etc).  rhe  device  was  lired  by  pulling  the  cord  a'fachcJ  re 
the  firing  pin  spring  thus  allowing  the  pin  to  strike  the 
pinning  cap.  This  fired  0.015  g  of  a  mixture  of  K  chlorate 


anil  mercury  fulminate  which  ignited  the  delay  element, 
which  consisted  ot  an  upper  charge  (0,060  g  of  mixture: 
k  nitrate  7  5f  cIm:.\>;»1  15  and  sulfur  107)  separated  by 
a  perforated  lead  disc  from  am  intermediate  charge  (0.050  g 
of  ground  colloided  nitrocellulose)  and  a  lower  charge 
(0.050  g  01  K  nitrate  75,  charcoal  17  and  sulfur  107).  After 
burning  for  a  i  unit  1  second  the  flash  was  transmitted 
to  the  quick  match  composition  (black  powder)  located 
in  the  center  of  the  top  igniter  disc.  This  center  charge 
transmitted  the  fire  to  the  “cross"  of  cpiick match  com¬ 
position  on  the  underside  of  the  top  igniter  disc  and  in 
turn,  to  the  quickmatch  fuses  (K  nitrate  78,  charcoal  15 
and  sulfur  97.),  both  of  which  caused  ignition  of  the  top 
layer  of  die  smoke  charge.  The  heat  and  pressure  of  the 
generated  gases  burned  through  die  paper  coverings  on 
the  four  tubes  and  dislodged  the  paper  discs  (  over  four 
1  ,*♦  di.nnetir  vents  in  the  top  cover  of  the  Unly)  thus  allowing 
the  smoke  to  escape  outside.  Upon  completion  of  burning, 
of  the  first  increment  of  the  smoke  charge,  the  fire  was 
transmitted  through  another  igniter  disc  (by  means  of 
the  quiekmati’h  composition  in  its  center)  to  the  second 
increment  and  so  on.  ft  sDtuld  be  noted  that  the  2nd, 
5rJ  and  ith  discs  did  not  have  tbv  “cross*1  of  the  quickmatch 
compos itioii  pic s cut. 

The  Banie  invcstiputoi ,  in  I’ie  A  fin  Teen  Kept  ISIO 
(194*1),  .iescri bed  the  Hand  Smoke  Signals  emitting  colors: 
preen,  .‘cd,  violet  and  i>iue  (Hondrauchteichen  Gr'iin,  - 
Rot,  —  Violett  und  —  Blou).  !'(-<.•  sipn.il  Imjy  was  a  sheet 
steel  cylinder  averaeinp  4  *i  1  • 1  on t-  by  2“  in  diameter, 
•wirli  fixed  hoito",  and  removable  cover  which  was  held 
in  place  by  a  strip  of  adhesive  tape,  l-.acli  cylinder  con¬ 
tained  a  smoke  composition  (loose  grains  lor  the  red 
signal  and  four  compressed  cylindrical  blocks  with  central 
hole  for  the  preen,  blue  and  violet  signals).  In  the  renter 
of  each  smoke  mixture  was  located  (except  lor  the  preen 
sipnul)  a  sheet  metal  tube  provided  with  stna'l  perforations. 
(The  preen  sipnal  had  no  tube  but  a  cylindrical  cavity 
extending  through  all  four  blocks  of  tlu-  smoke  charpe). 
I'he  lower  end  of  the  tube  was  attached  to  rhe  bottom  of 
the  cylinder,  whereas  the  upper  end  was  inserted  through 
the  bottom  of  a  shallow  cup-shaped  ipniter  holder  which 
supported  the  friction  ipniter  assembly  to  which  a  pull 
chain  and  rinp  were  attached.  The  lower  part  of  the  igniter 
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.isscinlily,  which  included  the  delay  element,. was  extended 
nto  the  central  perforated  tube,  Helow  die  i jen iter,  inside 
the  central  tube,  were  located  loose  pieces  of  quick  match 
(black  powder)  used  to  facilitate  the  ignition  of  a  smoke 
charge. 

Note:  In  the  green  signal  the  pieces  of  quickmatch  were 
located  in  the  cavity. 

hollowing  were  the  compositions  of  smoke  mixtures: 

Green  Hlue  Ked  Violet 

Organic  dye  h  45.0  44.-’  53.7  .18.7 

l.actose  «;i2U22011.ll2o)  21.7  .  2  j.5  25.7  17.7 

K  chlorate  ;  .  '  28.5  23.0  17.8  26.4 

Insolubles  in  II  O  -  7.’,  1,8  3.6 

(Si<>2,  l;e2()3,  Al203,  etc) 

Hinder  (by  difference)  1.8  1.5  3.0  3.6 

veiglit  of  charge  (in  prams)  23.9  3 1 .5  27.0  2H.6  . 

The  signal  was  fired  by  removing  the  cover,  pulling 
quickly  on  die  igniter  chain  (by  means  of  the  pull  ring) 
nnj  then  throwing  the  signal  (or  placing  it  upright  on  the 
ground).  The  friction  wire  being  pulled  through  0.04  g  of 
the  composition:  antimony  sulfide  50,  potassium  chlorate 
30  and  mercury  fulminate  20“;,  caused  it  to  flash  and  to 
ignite,  in  turn,  the  delay  element  (0.05  t:  of  K  nitrate  75, 
charcoal  16  and  sulfur  9“';).  After  turning  for  about  l?i 
seconds,  the  flame  from  die  delay  element  ignited  two 
cords  of  quickmatch  (black  Powder)  which,  in  turn,  ignired 
the  black  powder  composition  (1.3  to  1.8  g)  on  .he  bottom 
igniter  disc  and  finally  the  smoke  mixture.  The  smoke 
from  the  burning  charge  was  forced  through  (he  small 
holes  in  the  central  tube  (or  in  tnc  central  cavity  in  the 
case  ot  the  pee n  signal),  and  thence  around  the  friction 
igniter,  and  through  the  hole  in  the  retainer  into  the  space 
between  the  retainer  and  igniter  holder.  The  heat  and 
pressure  of  gases  generated  on  burning  ruptured  the 
film  covering  the  six  vent  holes  in  the  igniter  holder  thus 
allowing  diesmokc  to  escape.  It  was  assumed  that  the  smoke 
charge  burned  from  the  center  outward  and  from  the  bottom 
upward.  The  duration  of  emission  of  smoke  was  12  to  20 
seconds. 

Signal  Smoke  Device.  See  Signal  Device. 


aiiesiu.  jprenQstofic  (Silesia  l.xpios.ves,  were  chlorate 
explosives  developed  before  WW  I  by  tl.c  Obersclilesische 
A  -l.  fur  l  abrikation  von  I.ignose  (  Schiesswollfabrik 
ur  A rmee  uud  Marine).  According  to  ((scales  (Ref  1,  p  185) 
one  type  ol  Silesia  was  a  mixture  of  K  chlorate  80 
(max)  with  20%  resin  of  which  4 %  could  be  in  the  nitrated 
state.  Another  composition  contained  K.  chlorate  75  (max) 
resin  K(minim)  and  Na  chloride  10”.  (minim).  The  resin 
had  a  m  P  of  about  70  and  the  Na  chloride  was  mixed 
with  1  t61%  of  its  weight  of  purnffin  oil. 

hollowing  were  the  compositions  of  some  of  these 
explosives: 

a)  Silesia  IV:  K  chlorate  70,  resin  8  and  Na  chloride 
22“.;  it  was  suitable  for  blasting  rocks  and  ores,  but  not 
lor  use  in  gaseous  coal  mines  (Ref  1) 

!•)  Silesia  No  4:  K  chlorate  80  and  resin  20%;  it  was 
suitable  for  blasting  rocks  and  ores,  but  could  not 
be  used  in  gaseous  or  dusty  coal  mines  (Ref  2  At 


References: 

1)  R.Hscalcs ,  Chloratsprengstoffe,  Veit,  Leipzig  (1510), 
pp  143  &  185 

2)  A. Marshall  .Hxplosives,  Churchill,  London,  v  1  (1917), 
PP  382-3 

3)  K. Harnett, Hxplosives,  Van  Nostrand,  N  Y  (1919), p  111. 

Silver  Axide  (Silhcrazid)  (Ag  A  ).See  general  section  under 
Azides. 

Silver  Fulminate  (Sillierfulminat).  See  general  section 
under  Fulminates.  It  was  used  in  Germany  as  a  primary 
charge  in  the  Antonitkopseln  (q  v  ). 

Silvit  Oder  Pikrit  (Silvitc  or  Fictile).  A  type  oi  blasting 
explosive  prepd  by  mixing  pulverized  picric  acid  (left 
over  from  ItVi  I)  with  5  to  10%  of  aqueous  molasses  or 
cellulose  pitch  ,  a  tarty  product  obtained  by  evaporating 
sulfite  liquor  from  the  pulp  industry.The  composition  could 
ronrain  up  to  20%  of  aromatic  nitrocompounds  such  as  TNT, 
DNH.ctc. 

References". 

1 )  P.Naoum,  Schiess-  und  Sprengstoffe  (1 927)  p  66 

2)  J. Pepin  Lehallcur,  Poudres,  etc  (1935),  pp  457-8. 

Sinoxydsotz  oder  Synoxyd.  Primary  explosive  mixture 
developed  in  Germany  about  1930  to  replace  previously 
used  mercuric  fulminate  compositions.  It  has  (wen  claimed 
that  the  products  of  decomposition  of  Sinoxyd  are  non- 
corrosive  and  do  not  erode  firearms.  Ficheroulle  and 
Kovache  (Ref  3)  give  the  composition  of  a  mixture  used 
by  the  Germans  during  W  I!  as  follows:  lead  sryphnate 
25  to  55,  tetracene  1.2  to  5,  Ha  nitrate  25  to  45,  PbO  5  to 
10,  SbJ?  0  to  10,  (  a  silicide  3  to  15  and  powdered  glass 
0  to  5“f. 

References: 

1)  F-.  von  Here,  S  S  28,  39  (1933)  ,  Die  erosionsfreie 
Ziindung 

2)  A.Srctthacher,  Spreng-  und  Ziindseoffe,  Zurich  (1948) 
PP  9B  &  1G6-7 

3)  H. Ficheroulle,  A. Kovache  ,  Mem  poud  31,  26-27  (1949), 

Sintered  Iron  ond  Steel  Items#  such  as  bullets,  pyrotechnic 
devices ,  etc ,  are  mentioned  under  Pulvermetallurgie. 

Sintered  Iron  Projectiles.  See  under  Tiefbonder  Verhahren. 
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Skip  Bomb  or  Kurt  Apparatus,  designated  ns  S5  400  Kuee! 

K  is  described  on  p  14  of  I'M  9-1985-2  (1954). 

(See  :>lso  under  Hombe). 

Smoll  Aims  (llanJfeucrw.ifft-n)  .  See  under  Weapons. 

Small  Arms  Ammunition.  According  to  A.). Here,  Ordnance 
Sergeant,  December  1944,  pp  457,  the  German  small  arms 
ammunition  was  similar  to  American.  The  complete  round 
consisted  of  n  cartridge  case,  percussion  cap  (primer), 
propelling  charge,  and  bullet.  The  cartridge  was  drawn 
either  from  sheet  brass  (copper  72  and  zinc  28*S)  or  from 
sheet  steel,  copper  plated  on  both  sides.  The  case  was 
bottle  shaped,  grooved  at  the  base  and  coned  slightly  to 
facilitate  extraction.  A  primer  pocket  was  formed  in  the 
base  of  the  case  and  was  connected  to  the  interior  by 
flash  channels.  In  the  icntei  of  the  pocket  an  anvil  was 
fotmed  on  which  the  primer  composition  was  fired  by  the 
firing  pin.  i  he  primers  were  of  the  Berdan  type,  either 
the  No  88  or  No  40.  The  No  88  primer  consisted  of  a  brass 
cup  containing  the  primer  composition,  and  a  covering 
cap  of  double-size  zinc-plated  lead  foil.  The  primer  com¬ 
position  was  put  into  the  cup  dry  and  was  protected  from 
dampness  by  the  cap  which  was  lacquered  on  the  inside. 
The  inside  of  the  cup  was  also  lacquered  to  the  level  of 
primer  composition.  The  No  40  primer  was  essentially  the 
sane  as  the  No  RR  except  that  us  primer  composition  was 
different  and  practically  non-erosive.  A  charge  of  a  typical 
small  arms  cartridge  consisted  of  a  single-base  (nitro¬ 
cellulose)  propellant  in  blackish,  square,  graphite-treated 
flakes  about  .25  mm  thick  and  1.2  to  1.5  mm  long,with 
smooth-cut  surfaces.  A  typical  bullet  had  a  boat- tail  base 
and  consisted  of  a  lead  core  and  jacket  consisting  of 
either  cupro-nickcl,  gilding  metal  or  copper-plated  steel. 
There  were  also  bullets  with  steel  cores  or  made  entirely 
of  steel  (See  under  Steel  and  Iron  Ammunition  Items).  The 
bullet  was  crimped  to  the  cartridge  case  in  the  conventional 
manner  by  means  of  a  cannelure. 

The  following  calibers  were  commonly  used  during 
\t\i  It. 

A.  7.92  mm  Ammunition  which  can  be  subdivided  into 
the  following  types: 

a)  Patr  »S  (Patronen  schweres  Spitzgeschoss),  Heavy 
Pointed  Hall  Ammunition,  had  a  bullet  with  a  lead 
core  and  a  copper-alloy  jacket.  The  annulus  on  the 
base  of  the  cartridge  was  painted  green.  If  labeled 
as  simply  Patr  sS,  the  ammunition  could  be  used 
either  in  rifles  (such  as  Mauser  or  Gewehr  41)  or 
in  machine  guns  (such  as  MG  15,  MG  17,  MG  81,  MG  34 
and  MG  42).  In  the  some  weapons  could  be  used  am¬ 
munition  with  label  "Pair  sS  iL",  in  which  the  letters 
"iL"  indicated  that  the  rounds  were  clip  packed.  The 
labeP'Patr  sS  fur  Gew"iudicated  that  the  rounds  _  wereH 
designed  for  use  in  rifles  and  the  label"Patr  sS  fur  MG' 
indicated  that  the  rounds  were  designed  for  use  in 
machine  guns 

b)  Patr  SmK  (Patronen  Spitzgeschoss  mit  Stahlkern), 
Armor-Piercing  Ammunition  had  a  bullet  somewhat 
longer  than  in  (a).  The  core  was  of  steel  and  the 
jacket  of  steel  with  gilding  metal  coating  .  The  annulus 
was  painted  red 
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c)  Potr  SmKH  (Patronen  Spitzgeschoss  mit  Stahlkern 
i  Geharted),  Arinor-Piercing  (Super)  Ammunition,  hud  a 
boiler  u-ith  a  tungsten  carbide  core  and  a  steel  jacket 
coated  with  gilding  metal.  The  bullet  was  painted 
black  and  the  annulus  was  ted 

.1)  Potr  5mF  (Patronen  Spitzgeschoss  mit  1'  1  sen  kern), 
Semi-Armor-Piercing  Ammunition,  was  similar  to  the 
above,  except  that  the  core  was  of  soft  steel  or  iron. 
(See  also  under  Steel  and  Iron  Ammunition  Item.-,) 
v)  Potr  SmK  L'spur  (Patronen  Spitzgeschoss  mit 
Stahlkern  und  Leucbtspur),  Armor-Piercing- Tracer 
Ammunition,  Imd  a  bullet  with  a  steel  core  and  lead 
point  filler  enclosed  in  a  copper-plated  steel  jacket. 
The  tracer  was  usually  green  changing  to  red.  The 
point  of  bullet  was  painted  black  and  tile  annulus 
red.  This  round  was  used  principally  against  aircraft 

f)  Potr  PmK(Patronen  Phosphor  mit  Stahlkern),  Armor- 
Pierring-Incendiary  Ammunition,  had  a  bullet  with  a 
steel  core  and  a  phosphorus  tilling.  It  was  used  against 
aircraft  and  on  striking  the  target  a  trace  of  white 
smeke  was  evolved.  The  annulus  was  painted  either 
red  or  black  and  sometimes  the  case  had  a  red  band 
across  the  base 

g)  Potr  IS  (Patronen  leichtes  Spitzgeschoss),  Light 
Pointed  Hall  Ammunition,  had  a  bullet  with  an  aluminum 
filling  .  This  round  was  used  for  antinircrufc  practice 

h)  B  PotrfBeobachrungsgeschoss  Patronen), Observation 
Ammunition  had  a  bullet  with  a  core  of  high  explosive, 
a  fuze  in  the  central  portion  of  the  bullet,  and  a  phos¬ 
phorus  filler  in  the  base.  It  was  an  observation  round, 
thcPurpose  of  whichwas  to  indicate  by  means  of  a  puff  of 
smoke  the  spot  where  the  larger  was  hit.  The  Iwllct 
was  painted  black  except  its  tip. 

Note:  This  bullet  is  described  more  fully  under  Observation 
Bullet.  According  to  CIOS  Report  44-20  (1944),  p  1H, 
it  was  also  adopted  as  an  incendiary  bullet  (or  use  against 
aircraft. 

i)  Potr  IS  L'spur  (Patroner,  leichtes  Spitzgeschoss 
mit  Leucbtspur),  Light  Ball-Tracer  Ammunition,  had 
a  bullet  with  an  aluminum  filler  and  a  tracer  (white). 
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This  ammuni cion  was  usml  in  antiainral?  piicticc*. 
The  tip  of  the  bullet  was  painted  black. 

\)  Potr  318Rs  (IVitroncn  Ms  Kci/.stofD,  Antitank 
Rifle  Ammunition  which  contained  a  small  charge  of 
harassing  aeent*  It  bad  a  very  l;ir>».e  cartridge  case 
and  an  armor-piercing  bullet.  There  were  two  types 
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V-2,  Viking.  N  V'  ( 19M),  P  270,  these  were  explosive 
devices  suspended  on  wires  2S()  yd  long  attached  to  para¬ 
chutes.  They  could  be  dropped  from  a  plane  ahead  of 
enemy  bomber  formations,  thus  forming  an  effective  floating 
barrage.  The  units  which  were  not  exploded  eventually 
came  to  earth. 


of  this  ammunition,  one  used  tu  the  Polish  Antitank 
Rifle  and  the  other  used  in  its  German  copy,  the 
Pfcll  V)  (Panzerhuchse  *9).  The  Polish  round  was 
much  smaller  than  the  German  which  was  marked 
7*92  mm  1  }  mm. 

Note:  According  to  C.lOS  Kept  (1915),  pp  17-lK, 

the  Germans  also  developed  two  other  tracer  bullets, 
designated  as  SmKl/spur  (1)1)  and  SmkL'spur  (Gl).  There 
was  also  the  SmKL 'spurn/.,  described  in  this  German 
section  under  Self-Destroying  Tracer  Hullct. 

0.  9  mm  (.354’)  Ammunition  could  be  subdivided  into 

r lie  following  types: 

a)  PistPotr  08  (Pistolen  Patronen  OH),  Hall  Ammunition, 
had  a  bullet  with  a  lead  core  and  a  jacket  either  of 
cuoro-nickel  or  gilding  metal. 

h)  pjctPctr  08  mH  {Pistolen  Patronen  OH  nsi?  ’Hiswkfm), 
Semi-Armor-l'iercing  Ammunition  which  hud  a  Indict 
with  u  mild  steel  core  and  lead  point  filler.  Ti  c 
jacket  was  of  steel  coated  with  gilding  metal. 

Note:  Kadi  of  these  tounds  could  be  used  in  the  following 
weapons:  l.uger  (I’arabellum)  I’istol,  Schmeisser  Carbine, 

V.  altlier  Automatic  Pistol,  Ucrgmann  Submachine  Gun 
and  Steyr-Solothurn  Submachine  Cun, 

C.  13  mm  (.51”)  Ammunition  could  be  subdivided  into 
tiic  following  ';-pcs: 

a)  High  Kxplosive-Traccr  Ammunition  had  a  bullet 
containing  some  PKTNi  as  a  bursting  charge,  a  point 
detonating  fuze  and  a  tracer  composition.  The  bullet 
was  painted  yellow 

b)  lligli  Explosive- Incendinry-Tracer  Ammuni. ion  had 
a  bullet  containing  the  same  ingredients  as  above 
plus  the  incendiary  composition.  The  buiiet  was 
painted  yellow  with  a  blue  band 

c)  Tracer  Ammunition  had  a  bullet  containing  the 
tracer  composition,  giving  either  a  white  or  green 
trace.  The  bullet  wes  pointed  green  with  a  white  bano 

d)  Armor-Piercing-Tracer  Amminition  had  the  bullet 
painted  black  with  a  yellow  band.  The  trace  was 
pale  green.- 

Note:  The  above  ammunition  was  used  in  the  Rheinmetali 
-Solotliutn  Fixed  Aircraft  Cannon  NIC  HI. 

D.  15  cm  (.59")  Ammunition  could  be  subdivided  into  the 
following  types: 

a)  lligli-Kxplosive-Tr-icer  Ammunition  had  a  bullet 
containing  a  PKTN/Wax  filler,  a  brass  fuze  (AZ  1551) 
and  a  tracer.  The  bullet  was  yellow  with  a  black 
band  in  front  of  the  driving  band 

b)  lligh+ xplosive-lncendiary-Tracer  Ammunition  had 
a  bullet  containing  the  same  ingredients  as  above 
plus  the  incendiary  pellet.  The  bullet  was  yellow 
with  a  blue  band 

c)  Iligli-Explosivc-Tracer-Self-Destroying  Ammunition 
had  a  bullet  similar  to  (a)  but  provided  with  a  self- 
destroying  device.  The  bullet  was  painted  yellow 

d)  Tracer  Ammunition  had  the  bullet  painted  olive 
green  with  a  yellow  band  in  front  of  the  driving  band 
c)  Armoi-Piereing-Tracer  Ammunition  had  the  bullet 
painted  black.  Sometimes  a  yellow  band  was  painted 
in  front  of  the  driving  band. 

Note:  The  above  ammunition  was  used  in  Mauser  Fixed 
Aircraft  Cannon  MG  151-15. 

Although  the  ammunition  of  calibers  20,  25,  27,  28/20 
and  }0  mm  was  considered  by  the  Germans  as  belonging 
in  the  small  arms  catagory,  it  is  not  included  by  us  in 
this  section  because  when  this  work  was  conceived,  (J  S 
practice  classified  these  items  as  artillery  ammunition. 
■  See  T.C.Ohart,  Klements  of  Ammunition,  Wiley,  N  Y 
^1946),  p  1  .,  and  only  items  of  caliber  0,60*  (15.24  *“) 
or  smaller  belonged  to  the  small  arms  category. 

'  It  should  be  noted,  however,  that  quite  recently  (fall 
of  1955)  the  U  S  calssification  waa  changed  and  the 
calibers  20  mm  and  40  mm  are  now  included  in  the  categoiy 
of  small  aims. 

Small  Caplasiv.  Mm.  Atcmliat  so  » Jlnraberger, 


Smelt  Generotor  was  a  training  device  consisting  of  a 
sheet  n>etal  box  with  a  press  on  lid.  The  box  contained 
a  heating  composition  (such  as  the  one  consisting  el 
Ha  peroxice,  l(a  nitrate,  I  t  powder  and  kieselguhr)  above 
which  was  pressed  a  chemical  warfare  agent  (Ok  A)  (such 
as  chloracetophenonc,  Clark  II,  mustard  gas  or  thiophosgene) 
absorbed  on  kieselguhr. 

Reference:  K.V.'ia teman,  CTOS  Kept  32-13  (1948). 

S-Mine  35)  See  CM  9-1985-2  (1954),  pp  27‘>-ho  and  also 
S-Mine  42.  under  l.andmincn. 


Smoke  ond  Chemical  Rocker,  150  r.im.  Spin  Stabilized 
(15  cm  Wgr  41Nb).  resembled  in  appearance  nn  elongated 
gun  projectile  And  was  provided  with  a  bulbous  nose  cap. 
T  he  body  consisted  of  a  thin-walled  steel  cylinder  housing 
a  ioi.xet  motor  (seven  single-perforated  double-base  pro¬ 
pellent  grains,  weighing  14  lbi  threaded  at  die  base  to 
receive  a  cylinder  containing  a  smoke  (or  chemical)  com¬ 
position,  a  bursting  charge  (3.05  lb  ol  picric  acid),  an 
exploder  and  a  base  fuze.  The  smoke  composition  (not 
specified)  was  located  between  the  outer  wall  of  the  shell 
and  the  outer  wall  of  the  burster  container.  The  weight  of 
smoke  filling  was  about  R  lb  and  the  total  weight  of  the 
rocket  79  lb.  The  smoke  composition  was  ignited  after 
the  shell  hit  the  target. 

Reference:  TM  9-1985-2  (1953),  PP  2  n-7. 


tier  182 


o^d  Mf dQgfi  T ubf,  described  in  *{'M  i  I  V)S) 

Pp  120-1,  consisted  ol  an  aluminum  cylinder  housing  in 
its  upper  section  somt  reddish-brown  smoke  composition 
</;iv very  bright  yellW  smoke)  and  in  its  lower  section 
a  message  container.  The  top  cover  of  die  cylinder  held  the 
friction  igniter  (j  .set  on!  delay)  and  through  a  hole  in 
the  cup-shaped  aluminum  piece  near  the  cover  protruded 
the  ends  of  lour  strands  of  epdekmauh.  These  strands 
were  located  on  the  side  ol  the  smoke  container  and  met 
several  pieces  of  lire  qutckmafch  In* low  the  smoke  container. 
The  smoke  container  was  s,'lang,  l.-v*  diameter  anti  weighed 
1 0.  \  oz. 


Smoke  Bomb,  Cylindrical  (Xebclcylindfischc  Bombc,  ab¬ 
breviated  as  \*U.  Smoke  Uuitbs  were  usually  of  conventional 
appearance.  They  were  provided  with  a  fu/.c  (usually 
'mechanical),  which  ignited  a  smoke  producing  composition.^ 
‘The  following  types  are  ascribed  in  TM  9-PW5-2 
(I9M),  PP  W.O. 

a)  NC  50  (Smoke  Cylindrical  SO  kg)  consisted  of  a 
seamless  steel  cylinder  (body)  with  a  case  steel  nose 
welled  to  tt.  At  the  rear  end  were  lour  tail  tins.  The 
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hod/  war.  filled  witl:  a  light  *r».>  .-.moke  |  inducing 
powder  (smelling  strongly  of  camj  hor).  A  mechanical 
impact  fuze  was  located  in  the  rear  section  of  the 
bomb.  Total  weight  of  the  bomb  was  1 09  lb,  lodv 
diameter  7' body  length  !()'/*  and  over-all  lengtr 

*>/,'  M 

b)  NC  50  WC  (Smoke  Cylindrical  50  kg  Marker  Bomb) 
See  under  Marker. 

t)  NC  50  D/Sec  (Smoke  Cylindrical  “So  kg  I-loating 
Bomb)  was  similar  in  construction  to  die  NC  50  »tC. 

\t  was  filled  with  a  composition  giving  o((  a  white 
smoke  and  was  fitted  with  fuze  (A/.  tb).  The  over-all 
weight  was  about  22  kg* 

J)  NC  250  5  (Smoke  Cylindrical  250  kg)  consisted 
of  a  steel  hotly  (made  of  two  longitudinal  halves 
cr imped  and  w  .'Mi  1  together)  and  four  tail  fins.  Inside 
the  Im.ly  wm  loca’ed  the  central  tube  which  contained 
a  burster  charge  l.VI,,  a  wooden  block  and  an  impact 
fuze.  Hie  smoke  composition  (mixture  of  chlorosulfonic 
acid  id  ,tt»>  sulfur  trioxide  (»(#'«')  filled  the  space  be¬ 
tween  tne  walls  of  the  Indy  and  the  central  tube. 
The  detail  at  i  »n  ol  the  burster  charge  caused  scattering 
ul  die  surrounding  acid  mixture  which,  on  contact  with 
the  air,  emitted  an  intense  white  smoke. 
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Smoke  Condle  (\el**lkef/e,  KauchkefZe)  is  a  cylindrical 
container  with  a  compressed  pellet  emitting  on  burning  a 
dense  smoke*.  ‘The  following  smoke  candles  are  briefly 
described  in  (.loS  Kept  7.2-H  (TMI>),  pp  10/12  A:  1(>-17): 
a)  Smoke  Candle  (.V1»K  V>1*),  also  described  by  I'.fp* 
llaverlack.Pic  Arsn  Tcc  Kept  1  i  id  fl9bi)  consisted 
of  a  sheet  metal  cylinder,  1  if#  mm  long  and  91  mm 
diameter.  Its  bottom  cover  was  solid  and  provided 
with  a  handle,  whereas  the  top  cover  which  had  7 
perforations  held  the  igniter  assembly.  Inside  cite 
cylindci  was  a  presses  pellet  of  the  smoke  composition 
weighing  about  l.b  kg.  This  composition,  according 
t«*  <.|OS  Kept  *2-M,  consisted  of  Hexa  (hexachloro- 
c* thane)  /.n  dust  V>|o  ami  Ba  nitrate  1-2  and, 

according  to  I'ic  Arsn  Tech  Kent  I  I  f!),  of  llexa  f.S, 
/.n  powder  50  and  binder  2  ‘.  Total  weight  of  the  device 
was  i  1  i>  2* .  oz. 

I  or  operating  rlu  .\bK  V.)B,  the  split  ring  of  the 
igniter  was  pulled.  Pie  friction  wire,  being  pulled 


through  O.nM 


composition  containing  antimony 


sulfide*  5 1,  K  chlorate  B  and  mere  ur>  loimioale  MX 
k  utised  it  t«»  ignite  the  igniter.  This  consisted  of  anuppei 
layer,  o.  A|5  g  of  mixture:  Pb^O^  (red  lead)  **Sf, 
silic  on  I  s.o  and  fuel  \  binder  !.,<►/  and  a  lower  layer. 


I.S7  g  «»♦  Pi* 


h  perchlorate  2 '.5,  silicon 


ln-r  )>S4 


25. ‘ >  and  binder  MP;,.  After  bur, line  for  about  4  seconds, 
the  smoke  charge  was  ignited,  the  smoke  and  psrs 
generated  (inhuming  forced  an  exit  through  the  zinc 
top  liner  beneath  the  two  holes  in  the  steel  top.  A 
large  volume  of  dense  grey  smoke  was  emitted,  accord¬ 
ing  10  CIOS  42-14,  for  about  1  minutes  or  for  4-7 
min, according  to  PATH  1  ■4-1(1 

b)  bast  Smoke  Candle  (NbK  S  39B)  was  similar  in 
construction  to  the  NbK  19H  with  the  exception  of 
the  filling  and  the  method  of  use.  Its  smoke-  mixture 
consisted  of  Hcxu  47,5.  Zn  dust  47.5  and  Ha  nitrate 
%d°i  ■  compressed  in  the  form  of  a  cylinder  weighing 
1.7  kg  nnd  having  a  burning  rime  of  100-200  sec. 

It  was  operated  by  firing  from  a  pro|ector  attached  to 
a  vehicle 

c)  Slow  Smoke  Candle  (NbK  L  42B)  consisted  of  a 
round  sheet  metal  container  about  480  mm  long  and 
l(,0  mm  diameter,  with  three  compressed  increments 
of  smoke  composition  (llexa  65,  /.n  dust  coarse  25,  Xn 
dust  fine  10, and  Ba  nitrate  added  0,75  -l.VJ!  weighing 
17.5  kg.  It  was  ignited  by  means  of  a  400  g  layer 
containing:  llexa  47.5,  'An  dust  47.5  and  lla  nitrate 
5%.  The  emission  time  was  25-55  minutes 

d)  Black  Smoke  Candle  (NbK  l.  42Sx)  was  identical 
in  structure  with  the  previous  candle  hut  contained 
a  different  smoke  composition:  llexa  28,  K  chlorate 
58,  crude  anthracene  44  and  kiestlguhr  lr;.  It  wpr. 
pressed  in  tlirec  increments,  total  weight  12-14  kg. 
Ignition  was  effected  by  means  either  of  a  safety  fuse 
igniter  or  a  low  tension  electric  igniter  and  a  gaine. 

The  time  of  emission  was  10-16  minutes 

e)  Smoke  Candle  (NbK  SSR  44)  which  served  ns  a 
fixed  aircraft  smoke  marker,  consisted  of  a  sheet 
metal  cylinder,''  140  mm  long  and  91  mm  diameter 
provided  with  six  20  mm  diameter  emission  holes  and 
filled  with  a  compressed  mixture  of  Ifexa  52.5,  Zn 
dust  4H.0,  Z.nO  4.0  and  Mg  powder  5.51*;.  Ignition  was 
effected  by  >  howitzer  fuze  and  a  gaine.  The  lime 
of  emission  was  45-75  seconds 

f)  Black  Smoke  Candle  (NbK  Sr)  which  served  as  a 
fixed  aircraft  smbke  marker,  consisted  of  a  sheet 
metal  cylinder,  140  mm  long  and  VI  mm  dinoi,  provided 
with  four  15  mm  diameter  emission  holes  and  containing 
two  compressed  pellets  (total  weight  !.2  kg)  of  the 
■  moke  composition:  llexa  25,  K  chlorate  45  and  crude 
anthracene  5.  Same  ignition  assembly  as  above- 
Time  of  ••mission  about  2  minutes 


it!  Hlnrb-  S"i*d»  f~  oi.ll,.  (NbK  Si)  nnstruct.  it  from 
a  pastel-ioard  4  nun  thick,  was  of  the  same  dimensions 
ns  the  above  sheet  metal  container.  The  filling  con¬ 
sisted  of  two  compressed  increments  (total  weight 
1  kg)  of  llexa  56,  etude  anthracene  40  and  Mg  powder 
1 4"..  Time  of  emission  about  I  minute 

h)  Smoke  Cnndl,  (SBrK  II)  which  served  to  simulate 
the  burning  of  vehicles,  consisted  of  a  pasteboard 
cylinder.  5(>  mm  diameter  and  2H0  mm  high,  filled  widi 
two  hand  pressed  increments  (total  weight  600  g)  of 
mixture:  I . exa  28,  K  chlorate  40  and  crude  anthracene 
4 2°;..  Time  of  emission  of  black  smoke  alcut  6  minutes 

i)  Smoke  Candle  (Tube)  1/45)  which  served  as 

a  lliglit  indicator,  consisted  of  a  sheet  metal  tube 
about  700  mm  long  and  HO  mm  diuni.  The  smoke  mixture 
consisting  of  llexa  48,  An  dust  47  and  Ha  nitrate  5 
a 0,1  weighing  12  kg,  was  pressed  indirectly.  Ignition 
was  effected  by  a  howitzer  fuze  and  a  gaine.  The  time 
of  emission  was  about  10  min. 

Smoke  Composition  (Kauchsatz).  Smoke  compositions 
may  lie  subdivided  into  two  types: 

a)  Compositions  which  on  heating  developed  a  dense 
white  or  black  smoke  serving  for  screening  purposes 
(Nebclstolf) 

b)  Compositions  which  on  heating  developed  a  coloied 
smoke  ( lluntrauch),  serving  for  signalling  puiposes. 
Many  ol  these  compositions  are  described  unuer  signal 

device,  smoke  bomb,  smoke  candle,  smoke  generator, 
smoke  projectile,  smoke  signal  and  under  pyrotechnics. 

According  to  CIOS  Kept  42-14  (1945),  |>  18,  several 
smoke  compositions  were  being  developed  towards  the 
end  of  the  UV,  II  hut  were  never  put  into  service.  Several 
compositions  were  prepared  by  adding  to  the  mixture  of 
llexa  (hexachloroeih.ine)  and  l;e  powder  varying  amounts  of 
Mg,  to  accelerate  the  reaction.  One  such  mixture  contained 
llexa  i>4,  be  s>  and  Mg  Very  effective  mixtures  giving 
yellow  to  onn.e  smokes  were  ohcained  by  varying  the 
proportion  ol  the  composition  llexa  48,  l'«r 2<> 3  46  and 

Mg  powder  16.  A  new  mixture  designed  for  smoke  candles 
consisted  of  llexa  50,  Xu  dust  40  and  XnO  I0'1. 

Among  other  smoke  compositions  may  be  mentioned 
titanium  tetrachloride,  designated  as  b'M  (used  in  some 
smoke  hand  grenades),  a  mixture  of  oleum  80  and  pumice 
20”;  (used  in  some  projectiles)  and  a  black  smoke  mixture 
Mg  18,5,  hexachloroetliane  61.5,  naphthalene  12.0  and 
anthracene  H.O'r  'used  the  Hlack  Smoke  Cartridge). 

References: 

1)  |..Vt. Bateman,  CIOS  Kept  42-15  (1945),  pp  10-18 

2)  II.  1,1  ppig.  CIOS  Kept  42-56  (1945),  PP  5-5  A  17-18 

4)  Anon.  TM  9-1985-2  (1254),  PP  89,  32S  427-8  A  429 
4)  Anon,  IM  V-lVHVt  (1943).  pp  402,  473,  497  A  506. 

(See  also  References  under  Colored  Smoke). 

Smokeless  Propellon*  or  Smokeless  Powder  (Kauri. lose 
I’ulvcr  od'-r  Kauehst hwaehes  I'ulver).  See  Propell.nt. 

Smoke  Flore.  See  under  b'lare. 

Smoke  Generator  (Rauchentwickln )  .  According  to 
K.V.Iiatemat.,  CIOS  Rcpt  52-15  (1945),  p  16,  all  German 
generators  examined  by  him  consisted  o(  a  sheer  mctnl 
container 'with  one  or  several  emission  holes)  filled  with 
one  of  the  varieties  of  Berger  mixtures.  In  these  mixtures 
the  hexachloroethane  (abbreviated  as  llexa)  was  used  as 
the  source  of  chlorine  anJ  this  reacted  with  metals  such 
as  Xn  or  b>.  The  latter  metal  was  used  when  smoke  of 
an  orange-yellow  color  was  desired.  All  smoke  compositions 
were  ignited  by  means  of  an  igniter  assembly. 

Several  smoke  generators  are  described  in  this  (German) 
section  under  Smoke  Candles.  They  are  called  in  Ger- 
mnn  Nchelkerzcn. 

One  of  the  generators,  namely,  Porochute  Recognition 
Smoke  Generator  is  described  in  TM  9-1985-2  (1954),  pp  89- 
92.  The  device  consisted  of  an  aluminum  cylinder  divided 
into  two  sections,  one  housing  the  sinokc  producing  parts 
and  the  other  the  parachute.  The  first  section  was  sub¬ 
divided  into  subsections  by  three  metal  plates  which  were 
connected  by  twelve  metul  distance  rods,  liiglit  of  these 
rods  were  equally  spaced  around  the  circumference  of 
the  plates  while  the  remaining  four  were  spaced  an  equal 
distance  from  and  closer  to  the  center.  The  smoke  canisters 
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J“r ■"'  1l,rM.‘l.v  *M?1J  in  ,w'>  tiers,  each  with  four  canisters. 
I  our  1.)  in  holes  were  drilled  in  the  plates  for  the  igniting 
tunes,  Ihe  individual  smoke  cloisters  'were  tiluininum 
cylinders  lined  with  stiff  w.iterprool  paper  and  containing 
four  annular  blocks,  three  of  smoke  composition  and  one 
of  a  cl  a)  -like  substance.  Ihe  snioki  composition  consisteif 
Of  a  heat  stable  blue  dye  42  mixed  with  K  chlorate  \\ 
•uni  lactose  251'.,  l-.ach  of  the  thiec  smoke  eoiuposition 
blanks  had  a  small  quantity  of  priming  composition  (black 
powder)  placed  in  tbc  loose  condition  at  the  hose  before 
prtssmp,  to  ensure  ignition  between  one  lilock  md  the  next 
I  .ie  ignition  pellets  were  arranged  to  accept  the  Hash 
from  the  election  charge  and  distribute  it  t<  the  four  ignition 
tu.x-s,  each  of  which  pierced  the  centtr  of  two  smoke 
canisters.  A  total  of  fourteen  black  powder  tuition  pellets 
were  packed  in  these  tubes.  The  ejection  Chirac,  positioned 
diri-.tly  below  ttic  pull  igniter,  consisted  of  oz  of  fine 
met  ,  black  powder,  below  this  was  the  lirst  nictnl  ejector 
pla  •  which  had  a  hole  in  the  center  to  'allow  rile  flash 
to  reach  the  ignition  ncllcts.  The  second  ejector  plate, 
designed  to  prevent  the  parachute  from  her Omi tip  damaged 
or  entangled  in  the  outer  container,  was  placed  in  the 
lower  part  of  the  upper  contains  directly  above  the  pare- 
cnuie.  Tuc  pmachutecunopy  was  madcol  continuous  filament 
viscose  rayon.  Total  weight  of  the  generator  was  27,5  lb, 
overall  length  70"  and  maximum  diameter  ff" 

i  or  operat.i.g  the  device,  the  transit  cap  was  removed, 
the  friction  igniter  cap  was  unscrewed  and  pulled  longi¬ 
tudinally,  and  die  ensemble  allowed  to  fall  clear.  After 
a  delay  of  4  to  5  seconds,  the  igniter  functioned  and  the 
.lush  from  the  detonator  passed  to  the  ejector  charge  to 
explode  it.  The  pressure  of  the  g ases  of  explosion  forced 
out  the  Upper  (smoke)  section  of  the  cylinder  which,  in 
turn  pulled  out  the  parachute.  At  the  same  time,  the 
flash  from  elector  charge  ignite  I  rile  pellets  of  black 
powder  which  distributed  the  flame  to  the  four  ignition 
tubes,  each  ol  which  pierced  the  center  of  a  smoke  canister 
thus  igniting  the  smoke  composition,  liach  canister  emitted’ 
smoke  of  good  density  for  about  26  seconds. 

Smoke  Grenade.  See  Smoke  Hand  Grenade  u„d  under  Pistol 
Grenade  and.  Rid e  Grenade. 

Smoke  Hood  Grenodo  (Nclelhundgrunaic  oiler  lllendkorper). 

W”  a,P  described  in  TM  9-1905-2  (1955), 

a)  Smoke  Hand  Grenmle  59  (Nbllgr  39)  closely  re¬ 
sembled  the  III!  stick  grenade  24  in  external  form 
size.  It  was  filled  with  a  smoke  mixture  containing 
hexachloroethnne  and  Zn  dust.  Total  weight  1  lb  14  oz 


and  overall  . .  |,.  |  lurarinn  „(  smoke  -  mj.,, ...... 

wVA.:!e-)Mrm"n,:  "‘■'Cl,ini'  piii 

1,1  j|  (N(,n_r  4 1 1  . 

eonst,, except  th.it '  it*  w,s*r„ot 
iroymed  with  the  stick  H.  audit).  Maxim,,,,,  diame",, 

i  'll  'i  "  !'V*  i  1  a,lli  tolal  weight  71  oz.  \,.,s 

«  ll  -d  with  l.exacl,  oroethane -  dust  mixture.  Same 
time  ol  emission  and  used  as  in  the  Nblldgr  59  (pi,  525-6) 
Note:  According  >o  .  iuS  Kept  52-H  ( 1<7  iSy,  p  ]  5,  the  co,„- 
pristtion  of  the  smoke  mixture  was:  llexa  (hex.ichloroothanc) 
/J  ‘'us«  45.7,  and  ba  nitrate  I.V..  The  weigh,  n 
the  eh  urge  400  g  and  the  tiiae  of  emission  I  50-7M)  seconds. 
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a  tear  G  '7  (®le,ndk°[Per  14)  consisted  ol 

a  tear  drop  shaped  glass  flask  (2«j»  diameter),  provided 
w  ith  a  cardlxiard  handle  and  filled  with  10.0  oz  of 
titanium  tetrachloride  (FM).  Its  overall  length  was 

produce W,i,|fi  ,t  ,?'2  oz#  Idle  grenade  was  used  to 
prnduii  a  small  smoke  screen  to  blind  the  enemy  or 
to  patch  gaps  in  larger  smoke  screens.  The  flask 
could  be  easily  broken  by  throwing  it  against  a  hard 
surface.  On  vaporization  the  tetrachloride  formed  a 
dense  smoke.tf  the  relative  humidity  was  high  (pp  577. 

d)  Smoke  Hand  Grenade  (Blendkorper  24)  consisted 
of  an  outer  glass  bulb  of  molded  construction  con¬ 
taining  2/0  g  of  titanium  tetrachloride  and  an  inner 
glnss  tube  containing  56  g  of  un  aqueous  .solution 
of  Ca  chloride  which  was  seated  on  a  rubber  washer 
in  the  neck  of  the  outer  container.  The  ensemble 
was  sealed  by  a  sulfur  and  cement  plug.  The  contents 
ol  the  inr.er  tube  served  to  provide  the  water  necessary 
for  the  reaction  with  tetrachloride  in  the  formation  of 
heuvy  smoke.  Ihe  Ca  chloride  was  probahly  added 
as  an  antifreeze.  The  grenade  was  operated  in  the 
t  ame  manner  and  for  the  same  purposes  as  the  blend- 
vo/per  M.  (p  328) 

T>,p,c  ST|:I<'  .(ire.na,!c  (NbEIhgr  42)  consisted 
“  cyl|ndro-ellipsoidal  shaped  metallic  container, 
nn‘  ‘-J'  d,‘>merer  liiled  with  a  amoke  com- 
posit  on.  One  end  of  the  body  was  flattened  to  permit 

(P  129).8  °n  °  ,,C  puM  lype  i<|ri,er  ZJSchnAnz  29 

Note:  According  10  CIOS  Rept  J2-15  (1945),  p  15,  the 
composition  of  the  imoke  mixture  in  the  NbHtligi  42  was- 
llexn  (hetachl oroethane)  55.0,  7.n  dust  44.5  and  Ba  nitrate 
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J.Vlw  Th-  wfj^hr  of  rli r  .mixture  was  |1?()  it  and  the  time 
of  emission  60-100  seconds. 

Smoke  Hcnd  Signal.  See  under  Signal  Device  and  also 
under  Pyrotechnics. 

Smoke  Pistol  G»c.»odc.  See  under  Pistol  Grenade. 

Smoke  Projectile  or  Shell  ( Nehclgeschoss,  Rauchgranate). 
Projectile  containing  a  largo  charge  of  smoke  producing 
composition  and  .»  small  charge  of  bursting  explosive. 
Several  types  of  such  shells  weft*  used  during  VV.  !*  '*!' 
the  Germans.  These  shells,  on  explosion,  produced 
some  fragments  which  were  effective  against  personnel 
(hut  not  against  objects)  and  a  dense^  smoke  or  fog  whicw 
served  to  prevent  the  enemy  from  seeing  what  was  going  on* 
In  some  cases  the  smoke  projectiles  were  used  for  spotting 
purposes,  as  for  instance  the  80  mm  Colored  Smoke  Mortar 
Projectile.  4  ..  '•  .  . 

The  following  smoke  projectiles  are  described  tn 

TM  9-1985-'  (195'),  PP  102-3.  172-3,  196-8,  506-7,  512 
and  331-2- 

a)  75  mm  Smoke  Projectile  for  die  Tank  Gun  (7.5  cm 
NbgrPotr  KwK)  was  machined  to  the  same  design  as 
the  1 1 K  proiectile.  The  inner  tube  contained  a  small 
burster  charge  (2  oz  of  picric  acid)  and  a  larr.e  charge 
of  oleum,  20  parts,  impregnated  in  2*>  ol  pumice 
stone.  Total  weight  ol  shell  was  1 '.6  u-  (PP  102-'/ 
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h)  103  mm  Smoke  Projectile  for  the  Field  Howitzer 
00.5  cm  FHGrNb)  was  similar  in  construction  to  the 
previous  shell.  It  contained  -1.3  oz  of  P  A  (bursting 
charge)  and  1.1  lb  of  smoke  charge  (oleum  impregnated 
in  pumice).  Total  weight  of  projectile  30,81b  (pp  172  3) 
c)  130  mm  Smoke  Projectile,  Type  10  (15  cm  Gr  I9Nb) 
for  the  Heavy  Howitzer  15  cm  si'll  13  or  »FH  !H, 
was  similar  in  construction  to  the  previous  shell. 
It  contained  1.21  lb  of  P  A  (bursting  charge)  and 
lf.OK  11,  of  oleum  impregnated  in  pumice.  Total  weight 
of  proiectile  85.8  lb  (pp  19(>-8)  . 

J)  150  cm  Smoke  Projectile  (15  cm  Jgr  3BNb)  lor 
the  Heavy  Infantry  Gun  15  cm  sl(i  33  had  a  larger 
inner  burster  tube  than  the  previous  type.  It  contained 
1.93  lb  of  P  A  (in  the  burster  tube)  and  a  smaller 
charge  of  smoke  mixture  (oleum/pumice)  than  the 
15  cm  Gr  19NI>.  Total  weight  80.1  II,  (pp  50<c7) 
c)  150  mm  Smoke  Shell,  Type  38  (15  cm  Gr  33Mb), 
for  the  Heavy  Field  llowitzer(15  cm  sFH  18)  was  similar 
in  construction  to  the  15  cm  Jgr  38Nb,  except  that  its 
bursting  charge  consisted  of  TXT.  Total  weight  not 
given  'pp  506-7) 


f)  155  mm  Smoke  Projectile  1 1 5. 5  cm  Gr  422  (01  ■«  'he 
French  Heavy  Gun  15.5  cm  K  120  (()  LMle  1916  St  Ch 
was  of  conventional  design.  Its  inner  (burster)  tube 
was  shorter  than  in  the  German  designed  smoke  pro¬ 
jectiles  und  extended  to  less  than  one  half  of  die 
length  of  the  shell  (p  512) 

g)  80  mm  Smoke  Mortar  Projectile  (8  cm  Wgr  34Nb) 
for  the  medium  (mittlerer)  mortar  18  cm  mGrW  34)  and 
lor  the  short  (kutzer)  mortar  (8  cm  kxGrW  42)  was 
conventional  in  design.  It  carried  a  sulfur  trioxide 
smoke  mixture  and  a  PKTN/wnx  bursting  charge. 
It  weighed  7.85  U>  and  wos  provided  with  12  fins 
(P  532) 

it )  80  mm  t.olored  Smoke  Mortar  Projectile  (8  cm  War 
38D«ut)  for  heavy  (schwercr)  mortar (6  cm  .GrW.rf.r  34) 
was  of  conventional  design  and  curried  12  (ins.  It 
was  filled  with  a  composition  which  gave  a  colored 
smoke  on  bursting  (p  531) 

i)  380  mm  Smoke  Mortar  I’rojectile  (38  cm  Wgr  40Nb) 
for  the  heavy  spigot  mortar  (38  cm  schw.r.t  Lodunpt- 
worfer)  was  of  the  same  design  as  the  corresponding 
III:  mortar  projectile  described  on  p  535  of  TM  9-1985-3 

j)  353  nun  Antironcrete  Projectile  (35.3  cm  GrB.)  for 
tiic  llowltzr .  (J5.3  cm  Hnublti*  Ml)  is  briefly  described 
under  Spotting  Proiectile 

k)  105  min  Field  Howitzer  Smoke  Shell  (10,5  cm  FHGr 
40Mb)  | briefly  described  On  p  11  of  CIOS  Kept  32-13  , 
(1915)}  was  filled  with  1,8  kg  of  the  smoke  mixture 
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Sodotol .  An  explosive  containing  Na  nitrate  55  and  TNT 
9  5%.  It  was  suitable  for  loading  bombs  and  shrapnel  shells. 

’  A.Stettbacher,  Schiess-  und  Sprengstoffe,  Uartii,  Leipzig 

p  277  . 

Sodium  Azide  (Na  A  )  (Karriumazid),  See  general  section 
under  Azides.  Na  A  was  used  in  Germany  for  the  man¬ 
ufacture  cl  lead  azide  (L  A  ),  as  described  in  PH  Kept 
'75,615  (1917),  Section  0  (See  also  under  Uleiazid). 

Sodium  Chloride  Explosives  or  Kitchen  Solt  Explosives 

(Kochs;.lzsprengstoffe).  German  substitute  explosives 
containing  large  amounts  of  NaCI  (up  to  60%).  They  are 
described  under  brs at 7.s pron g s t of fe . 

Sodium  Nitrote  Explosives  (Natriumnittatsprcngstoffc).  lex— 
plosives  containing  \a  nitrate,  such  as  Sodatol  and  some 
explosives  described  under  l.rsatzsprengstoife. 

Sodium  Pierote  (Natrium  Diktat).  See  general  section 
under  Pic-rates.  It  was  used  during  VtV  II  in  Germany  as 
a  component  of  GIJ  (Powder),  proposed  as  a  substitute 
for  black  powder  ind  as  a  propellant  fot  Panzerfaust. 
In  this  composition  the  picrate  was  mixed  with  a  binding 
substance  such  as  Igetcx  SS. 

Reference:  CIOS  Kept  25- 1 H  (19-15),  pp  27-2 h. 

Solid  Catalyst.  See  MP-1-1. 


containing:  hexneb.’nroethane  55,  V.n  dust  11.5  and 
lia  nitrate  1,5'.'.  I  lie  time  of  emission  was  1-7  minutes. 
Note:  Accoiding  to  li.ll.llullock  of  Pic-atinny  Arsenal,  all 
tiermaa  smoke  and  chemical  projectiles  were  loaded  from 
the  side.  Ibis  was  contrary  to  tin-  Amercan  practice 
of  loading,  projectiles  through  the  throat. 

Smoke  Puff  Cortridge.  According  to  ll.J.iippig,  CIOS 
Kept '52-56  (1915),  |-  6,  such  an  item  was  developed  by 
tin-  Deutsche  Pyrotechnist-lie  I'abrik  at  Kiesel bach/Vuchu, 
but  the  item  is  not  described. 

Smoke  Rifle  Grenade.  See  under  Ki lit-  Grenade. 

Smoke  Rocket.  See  Smoke  und  Chemical  Kockct. 

Smoke  Shell.  See  Smoke  Projectile, 

Smoke  Signal  Device.  Sec-  under  Signal  Device. 

Smoke  Signal,  Hand.  See  under  Signal  Device  and  undrr  pyro¬ 
technics. 

Smoke  Stick  (Nebelslab),  which  served  us  a  wind  direction 
indicator,  consisted  ol  a  sheet  metal  tube,  about  100  min 
long  and  16  nun  diameter,  attached  to  a  wooden  handle 
about  50  min  long.  Its  smoke  filler  consisted  of  six  pellets 
containing:  lactose,  K  chlorate  and  Ant  chloride  (exact 
composition  is  unknown).  It  was  ignited'  by  means  of  a 
cap  with  a  friction  surface. 

Reference:  L.U.Ilatcman,  CIOS  Kept  12-15  (19-15),  p  1H. 

Smoke  Tube  (Kauclirolire)  was  a  smoke  emitting  device 
consisting  of  a  seamless  drawn  tube,  250  ,nm  long  and 
25  mm  diameter ,  into  which  the  following  compositions 
were  pressed  Iv  hand: 

nl  Main  layer:  hexaC-hlorofthaiie  19,  Zn  dust  11,  X.u 
oxide  1  anti  Mg  6%  and 

I.)  Initiating  layer:  hexachloroethane  55,  /n  dust  11 
anil  Mg  1".'.  Ignited  by  n  safe-tv  fuse. 

Total  weight  of  the  device  was  about  209  g  and  time 
of  emission  not  less  than  60  see. 

Reference:  CIOS  Kept  52-15  (1915).  pp  15-11. 

Snap  Type  Ifjnlter  (hnirkziimlcr).  See  under  Igniter. 
Snorkel  odor  Snort  .  Set-  Schnorkel. 


Solvents  and  Plasticizers  for  nitrocellulose,  plastics  (such 
as  polyvinyl  chloride),  resins,  synthetic  rublwrs  rtc  were 
described  in  some  HIOS,  CIOS  and  FIAT  Reports,  and 
especially  in  BIOS  Rcpts  165)  and  1652.  These  two  reports 
covered  the  investigation  during  Novcmhcr-Dcccmbui 
1916  in  the  field  of  solvents  und  plasticizers  sponsored 
by  the  Raw  Materials  Division  of  the  (British)  Hoard  of 
Trade.  The  field  of  investigation  did  not  include  petroleum 
and  chlorinated  hydrocarbons.  A  brief  description  of  the 
methods  of  preparation  of  ulmut  15(1  solvents  and  plasticizers 
were  given  hut  no  data  for  the  solubility  of  NC.  etc.  Some 
properties  of  plasties  are  given  in  the  above  reports. 

Soman  .  See  under  Tritons. 

Sondertreibstoff  (Special  Propelling  Material),  developed 
during  UW  II  by  Iti  Furlvnind , was  presumably  intended  for 
use  as  jet  propulsion  fuel.  It  contained  an  unsaturated 
compound  (Jiketene)  which  reacted  with  concentrated 
(90%  -0  nitric  acid  with  explosive  violence.  The  reaction 
time  was  within  hundredths  of  u  seen.-  1 

The  mixture  finnlly  developed  contained:  divinyl- 
acetylene  (diketene)  5-6,  vinyl  acetate  <>-12,  benzine  70, 
diethyluniiine  1  and  iron  carbonyl  10%. 

Note:  The  composition  does  not  ajd  to  100%.  The  large 
amount  of  iron  carlmnyl  appears  questionable. 

Reference:  CIOS  Report  25-1R  (1915),  Pp  20-21.  ' 


Sound  Gun  .This  weapon, constructed  by  R.Wallausehreck  ol 
Austria,  was  designed  to  cause  casualties  or  damage  by 
means  ol  sound  waves  of  great  intensity.  It  was  claimed 
that  at  short  range  (say  60  m)  it  could  kill  a  man  und  at 
greater  ranges  (sny  300  m)  it  could  disable  him  for  an 
appreciable  length  of  time.  A  brief  description  of  this 
device  is  given  by  L.H.Simon,  German  Research  in  U AV  II, 
tt’ilcy,  N  Y  (1917),  pp  181-2.  The  weapon  consisted  of 
u  parabolic  reflector,  5,2  meters  in  diameter,  having  ai, 
attachment  extending  to  the  rear  of  the  vertex  of  the  para¬ 
bola.  The  attachment  consisted  of  a  firing  cha  aber  (for 
producing  energy  for  sound),  the  length  of  which  wns  '4 
ol  tii c  wave  length  ol  the  sound.  At  its  rear,  the  chamber 
was  provided  with  two  coaxial  nozzles,  the  outer  nozzle 
emitting  methane  und  the  inner  one  emitting  oxygen.  The 
frequency  of  sound  was  from  HOO  to  1500  impulses  per 
second  and  the  pressure  produced  by  tit <•  sound  waves  was 
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equal  co  1000  mictobats,  when  measured  at  a  distance 
of  00  meters.  The  military  value  of  this  weapon  was  slight 
due  to  its  short  range. 

"Sonne"  Guidance  System  for  Missiles.  See  under  Guidance 
Systems  for  Missiles. 

Spoce  Explosions  with  Carbon  Dust.  Se>  under  Krumme.' 
'Fabrik  Dynamit  A  -G  Pressing  of  Explosives  and  Rr 
search  and  Development  work. 

Spolt  Fusehoads  or  Splitting  Priming  Drops.  Vhen  shooting 
in  coal  mines  where  considerable  uncontrolled  electric 
currents  ore  to  be  found,  the  fuaeheads  of  electric  blasting 
caps  or  detonators  have  to  be  constructed  in  such  manner 
that  they  shall  not  ignite  from  a  potential  as  high  as  15 
volts.  This  was  achieved  at  the  Troisdnrf  Fabrik,  I)  A  -G 
by  using  special  tension  fusrheads  in  the  resistance  range 
of  3000  to  50000  ohms. 

For  preparing  such  fuseheaos  the  tip  of  the  bridge 
wire  was  dipped  successively  into  die  following  com* 
positions. allowing  the  material  to  dry  after  each  dip: 

a)  1st  dip  composition,  which  consisted  of  Pb  peroxide 
43  g,  cerium  -  magnesium  alloy  28,5  g  and  Al  (particle 
size  10  to  20  microns)  28.5  g  suspended  in  abnut  70  ml 
of  a  3%soln  of  NC  in  amyl  or  butyl  acetate 

b)  2nd  dip  composition  consisted  of  red  ie»d  (particle 
size  less  than  5  microns)  90  g  and  silicon  (particle 
size  20  to  40  microns)  10  g  suspended  in  a  3%  soln  of 
NC  in  amyl  or  butyl  acetate 

c)  3rd  dip  composition  was  a  lacquer  consisting  of 
a  15*1  soln  of  NC  in  75/25- butyl  acetate/ethanol,  to 
which  was  added  Slpolln  AOM  (methylcyclohexyl  ester 
of  adipic  arid)  in  the  amount  of  20%  of  the  dry  weight 
of  NC. 

The  storage  stability  of  these  fuaeheads  in  moist 
atmosphere  was  not  very  good. 

Note:  Soldering  of  the  bridge  (fuse)  wire  to  the  lead-in 
-wires,  preparation  of  dry  ingredients  for  lusehesd  dips, 
preparation  of  NC  lacquers  and  the  process  of  dipping  the 
fuseheed  combs  are  described  under  Fusehead  Manufacture. 
References: 

1) 8105  Final  Rept  833,  Item  2  (1940),  p  A3/35 

2)  PD  Rept  95,013  (1947)  Section  D. 


Spezifiache  Energie  srtcr  Spezifiscber  Druck,  designated 
us  f  .  See  Specific  Energy,  nr  Specific  Pressure  in  the 
genernl  section. 

Soczifisches  Gewicht  bee  Spitific  Gravity  in  the  gene¬ 
ral  section. 

Spei Ifisrho  Wiirme  •  See  Specific  Heat  in  the  general  sec¬ 
tion. 

Spigot  Mortar  (Lodvngswcrlcr)  Projectile.  The  following 
projectiles  are  hri*f*y  described  in  TM  9-1985*3  (1953),pp  354 

-S; 

a)  200  mm  Mortar  Projectile ,  20  cm  Wgr  40  fWerfer- 
granate  40)  let  use  in  the  light  (leichterl  spigot  mortar 
uO  cm  iLodungswerfe:)  consisted  of  two  sections, 
one  bousing  about  P  lb  of  bursting  charge  (TNT)  and 
the  other  propellant  in  three  sections  each  weighing 
12  g.  Total  weight  of  the  round  was  about  50  lb  (p  534) 

b)  380  mm  Mortar  Projectile  (38  em  Wgr  40)  for  the 
heavy  spigot  mortar  (38  cm  st_odungswerfcr)was  similar 
in  design  and  shape  to  the  Jtl  mm  projectile.  It  contained 
1:0  lb  of  III-)  bursting  charge  and  was  provided  with 
0  fins.  Total  weight  ol  projectile  was  about  328  lb 
(P  535). 

Note:  There  is  no  indication  in  the  above  manual  how 
this  projectije  was  fired  iind  what  kind  ol  spigot  mortar 
was  used.  It  is  probable,  however,  according  to  II. II, Bullock 
of  Picatinny  Arsenal,  that  the  hollow  tail  section  of  the 


projectile  wa>:  placed  (be loft*  tiring)  ovei  a  >i*igi*t  whirl; 
was  in  tin-  form  of  a  short  tube.  At  the  bast*  of  the  tube 
was  inserted  a  cartridge  case  with  a  propellant  ami  a 

primer.  The  firing  was  probably  done  i»  a  manner  similar 

to  that  for  tiie  Sutton  Mortar,  i  c  by  a  striker  held  by  a 

coiled  sprint*  and  operated  by  a  lanyard. 

Spike  Bomb.  See  SCiichelbombc. 

Spirolit  (Spiraliff)* A  "class  of  smokeless  propellants  nrr- 
pared, in  1891*,  by  nitrating  sheets  of  paper  and  impregnating 
them  with  substances  which  slow  down  the  rate  of  burning 
(moderunts).  The  exact  composition  of  these  propellants 
was  never  revealed  by  the  manufacturer,  the  F!xp»osivstoff- 
Ucrko  Spiralit  C.escL’schaft  und  Max  Thorn,  Hamburg. 

Tlic  charges  were  made  by  superposing  and  compressing 
several  sheets  of  nitrated  paper. 

Reference:  J. Daniel,  Dtctionnaifc,  Haris  (1902),  p  735. 
Splitterdichte  (Density  of  Fragment^) .  See  Fragments 
Density  Test. 

Splitting*  Process  of  Monufoctore  of  Sulfuric  Acid  is 

btic  lly  described  under  Sulfuric  Acid  Manufacture. 

Sporting  Powder.  See  Jagdpulver. 


Spotting  Pro}ectile  (Schuss  beobachtungsgranate).  A 
projectile  serving  for  observation  and  adjustment  of  artillery 
fire.  It  contained  a  small  charge  of  smoke  composition 
in  a  separate  container  inserted  in  the  high  explosive 
charge,  •  •; 

The  following  projectiles  urc  described  on  pp  405, 
494-6,  500,  529  A;  5  VI  of  TM  9-1985-3  (I95T): 

a)  75  mm  If F  Projectile  (/.5  cm  Igr  18  A/  23nA)  for 
•  the  Light  Infantry  Gun  (1IG  18)  or  Light  Mountain 
Jnfantry  Gun  (lGIG  18).  It  was  about  13'*  long  ond 

contained  1,21  lb  of  an  Amatol.  Directly  under  the 
gaine  of  the  PFTN  booster  (GrZdlg  C/98  Np)  was 
located  a  small  charge  of  smoke  composition  (pp 
405-6) 

b)  150  mm  111%  Projectile  19  with  Gaine  36  (15  cm  Gr 
19  m/.'Jlg  36)  for  Heavy  Field  Howitzer  18  (sFH  18). 
It  contained  11.22  lb  of  cast  TNT  as  a  bursting  charge 
and  a,  small  smoke  charge  directly,  under  the  booster. 
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I  oiai  weigSii  i.i  projictilc  was:  95.7  If*.  Two  types 
of  point  dc foliating  fuzes  were  used:  A/.  23  or  DoppZ 
s/60.  'The  base  was  provided  with  a  screwed-in  plate. 
(PP  404-5) 

c)  150  mm  I  IF  Projectile  of  Cast  Steel  (15  cm  Gr  19  Stg) 
for  Heavy  Field  Howitzers  (sFH  *3  and  sF’ll  18)  and 
for  Heavy  Turret  Howitzer  (sllT),  It  was  similar  in 
appearance  to  the  previous  projectile,  except  that  it 
did  not  have  the  screwed-in  base  plate,  (pp  495-6) 

d)  150  mm.  HF  ProjrctiJ#*  19  (15  cm  Gr  19)  for  Heavy 
Field  Howitzers  (sFll  13  and  sFH  18)  or  for  Heavy 
Turret  Howitzer  (sllT).  It  was  about  25"  long  and 
contained  9.46  lb  of  TNT  in  cardboard  containers) 
as  a  bursting  charge.  A  small  charge  of  smoke  com¬ 
position  was  placed  on  the  bottom  of  the  shell.  The 
projectile  hail  a  screwed-in  base  plate.  Two  t,  pes  of 
point  defoliating  fuzes  were  used:  impact  and  com¬ 
bination  [AY.  21  and  DoppZ  s(60)  and  two  types  of 
boosters  (GrZi Ig  <‘./98Np  and  GrZdlg  C/98)  (pp  500-501) 
c)  35*  mm  Anti  concrete  Projectile  (35.3  cm  (jrl)e) 
for  Howitzer  Mi  was  conventional  in  design  and  con¬ 
tained  7S  lb  of  TNT  ns  a  bursting  charge  and  a  small 
charge  of  a  »i>uL  consposiiti^n  used  for  spotting 
purposes.  Total  weight  of  loaded  projectile  was  1265 

lb. 

Viotc:  According  to  information  supplied  by  II. H.Huliock 
anJ  A.  H.Sch  tiling  of  Pica  tinny  Arsenal,  it  might  be  assumed 
that  the  III!  filling  consisted  of  four  sections  loaded  in 
a  carton:  the  1st  and  2nd  front  sections  were  cast  TNT 
containing  5-1  O'*  wax,  the  3rd  section  was  cast  straight 
TNT  ami  the  4th  section  was  pressed  TNT  (or  possibly 
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JMITI.-  acid).  If  is  presumed  tliuf  flic  -icli  section  ucted 
.  s  .in  abxiliarv  Uin.-trrr,  liecausc  it  does  not  seem  possible 
tii.it  the  large  muss  ol  cast  TNT  could  have  teen  exploded 
by  tire  small  booster  (shown  on  rhe  drawing)  wliich  d  =  d 
net  extend  sufficiently  into  the  bursting  charge. 

I)  100  min  Mortar  Projectile  (lo'em  Ugr  57)  used  ia 
U)  '111  NbV  15.  It  contained  4.115  lb  of  TNT  as  the 
iufstm,;  cii.»r;*e  .mJ  a  small  of  smoke  composition 

looitr  i  uiukTrteath  the  booster  (Cir/.dlg  C/98Np)  an d 
the  fuze  (Ugr/,  3K)a  I’otal  wcigl.  of  the  pr*>j cc  f  il e 
.was  W».0  Hi  (p  M-i),  ;  . 


I*|, •  .  .  l  .  ,  . . .  IHJl  ns 

1 1 II tit;  was  d.  fit-rent.  I  lie  nose  section  of  the  Itotnb  con¬ 
tained  ..(i  |b  ol  l\i  and  behind  the  charge  wan  placed 
tlic  luzc  pocket.  In  the  laze  pocket  was  located  a  bukclite 
name  conip  a  black  oowder  biscuit  and  a  steel  encased 
j-ainc  contp  a  delay  pellet  and  dctonatoi tile  whole  assembly 
bciny.  held  in  place  in  the  base  of  tne  fuze  pocket  by  a 
leal  spring.  A  hole  drilled  ilnougli  the  rear  side  of  the 
l.izr-  pocket  and  tli roup, h  the  diaphragm  (which  divided 
the  I  jo  <>  •  b  into  l.vi»  sections)  led  to  a  silk  bap  cuntg  black 
poa.I.  t.  !!.<  i* .•  i-r  s—ted  l.-tli  at.  tlie  igniting  and  ex¬ 
pelling  charge  for  the  middle  section  of  tlie  Iximli  con  tg 
incendiaries.  The  incendiary  units  (six  fire  pots  and 
tr.  small  triangular  metal  ineemliary  elements)  were  placed 
around  a  l.mp  triangular  hollow  steel  column.  Three  double 
pnds  were  placed  in  annular  fashion  a. mind  this  column. 
I.acli  |b-ir  pi  pridr.  lull  four  oranpc-colored  biscuits  ol 
Inplily  inflammable  material  pressed  between  them.  These 
biscuits  were  ipnited  by  the  flash  from  tlie  black  powder 
expelling  cliarpe  anJ,  in  turn,  ipnited  the  small  incendiary 
units  directly  and  the  rjuickinatehes  of  the  six  larpe  units. 
I  lie  explosion  of  (lie  black  powder  cliarpe  also  sheared 
the  i  luin  in  inn  screws  .>  .curing  the  base  plutc  and  ejcctcJ 
the  incendiary  elements  over  u  radius  of  about  1(J(J  yards. 
About  I  second  after  expulsion,  the  delay  element  in  the 
booster  readied  the  detonator  and  fired  the  TNT  charge 
in  tlie  nnse  of  the  bomb. 


Total  weight  of  Iximh  was  about  75  Ib.ovrrnll  lenp.th  42.5". 
Iiody  leiip  h  211.0%  body  diameter  M.0",  wall  thickness 
0.15",  tail  length  16.0“  and  its  width  11.5", 
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Sprengelsprengstoffe .  See  Sprenpel  Explosives  in  the 
peneral  section. 

Sprenggelotmc (Hlnstinp  Gelatin).  Accordinp  to  Stettbachet 
(Ref  1)  the  German  Sprenppelatine  contained:  NG  91-95  and 
collodion  cotton  (N  content  1 1  .K  to  12.4%)  7  to  9%. 

Accordinp  to  Weichelt  (Ref  2)  the  95/7  Spren,  gelatine 
had  the  following  properties:  temp  of  explosion  4210°(:, 
vol  of  gases  at  NTP  712  1/kg,  density  of  loading  1.55, 
specific  pressure  (f)  1200  kp/cn?  ,  velocity  of  detonat ion’ 
7800  m/sec,  Trauzl  test  520  cc  and  impact  sensitivity  with 
2  kg  weight  12  cm. 

Kefeivnces: 

1)  A.Slctilmchcr,  Spring-  uiul  Scliic.intoffc,  /.tfricli,  (19^8), 

2)  !•  .Ucichclc,  llandbuch  dcr  flCNverbliclicn  Spren^technik, 
C.Marhold,  llullc/Sanle,  (1953),  p  374. 

Sprengkopsel  (fill!  sting  Cop)  .Sec  under  Detonators. 

Sprengkorper  02  (Spr  Kpr  02)  (Explosive  Pattern  1907). 
A  demolition  cliarpe  weighing  200  g  used  luring  W5p  I  ior 
military  pioneer  work.  It  replaced  a  similar  charge  made 
of  picric  acid  called  Sprengkorper  H8  |  C.olver  High  Ex¬ 
plosives  (1918),  p  25  ", 

Sprengkorper  28  (Spr  Kpr  28) .  (Explosive  Pattern  1928) 
consisted  of  TNI  or  P  A  in  blocks  2* »  1 S/B*  *  23/4" 
wrapped  in  wax  paper  or  placed  in  bakrlitc  container;. 
It  was  one  of  t  ic  demolition  charges  of  WW  ||.  It  was  used 
in  some  land  mines,  as  for  instance  Glnsmine  45(f). 
References: 

1)  US  War  Dept  Tech  Manual  EM  -,-25  (1945).  pp  1 70-1  17 

2)  TM  9-19(15-2  (195  4),  |-  275. 

SptengmIUel.  An  explosive  in  prepared  form,  as  distinguished 
(!•**  ««npfif  form  Spreiijiotolf  , 

Sprengmunition  88  (I-'iillpulver  88  odcr  Ep  88)  (Explosive 
Pattern  1 888). The  name  given  to  picric  acid  (P  A  )  adopted 
as  a  military  explosive  in  1888. 

Sprengmunition  02  (Euilpulvcr  02  odcr  E|>  02)  (lixfloslve 
Pattern  1902). The  name  given  to  TNT  adopted  as  m.litary 
explosive  in  1902,  replacing  Sprengmunition  88. 

Sprengnlet  (Explosive  Rivet). See  general  section  and  also 
the  paper  of  E.R.  von  lletz,  Explosivstoffc,  1954,  lleft 
y4,  pp  29-58, 

The  Ger  Pat  708,258  gives  the  following  composition 
for  use  in  explosive  rivets:  Al  (powder)  65,  mannitol 
hexanitrate  25  and  tetrucene  10%. 

Sprengifl  oder  Nobels  Sprengol.  Same  as  Nitroglycerin. 

Sprengpotione  02  (Spr  Ptr  02).  Demolition  cliatge  weighing 
I  kg  used  at  die  time  of  WW  I  for  military  demolition  work. 
It  replaced  u  similar  charge,  “Sprengpatrone  88”,  made  of 
I'A  [  Cotver,  High  Explosives  (1918),  p  25  V 

Sprengrlegel.  See  TM  9-1985-2  (1955),  p  264  and  also  under 
Landminen. 

Sprengtalpatsr  (Saltpeter  blasting  K* plosive). Any  blasting 
citplosivc  containing  K  nnd/or  Na  nittntc,  charconl/or 


C.'  il  .in J  sulfur,  such  as  blasting'  black  powder  ix-iongs 
to  flu*  class  of  Sprcn^salpetci  explosives. 

Sprengstoff  .  Generic  term  for  on  explosive  as  distinguished 
from  Spren^mittel  . 

Sprengzunder,  Efektrische  (Plcctric  Wasting  Cap,  literal!-, 
Klectric  Oeronating  Igniter).  I  wo  types  o{  such  devices 
are  described  ..y  Beylinj;  *  Drekopf,  Sprengstoffe  und 
/.undmittel  (193f>),  pp  222-C,. 

S  Pulver  (Spandau  Powder).  A  propellant  manufactured 
i-eioie  *V  I  by  treating  tl-  itrface  of  nn  ;!e-base  powder 
grains  with  an  alcoholic  so.utior  of  centralitc  or  diphenyl- 
anline.  This  prop.  Hunt  was  exported  to  Turkey. 

Another  kind  of  “S"  Pulver  was  a  sporting  propellant 
prepared  hy  nitrating  sawdust  and  gelatinizing  the  result- 
ini*  produce 
M  eferrncc: 

P.Pascal,  I-xplosifs.elt ,  Paris  ( 1 930).  pp  227-228. 

Squeeze  Bote  Cun.  See  Note  under  Tapered  Bore  Gun. 

SSP  (Sicherheitssprengpulver).  A  safety  explosive  which 
,s  based  on  ammonium  nitrate. 

Reference:  Daniel,  Dictionnaire  (1902),  p  737. 

Stabili tat  oo'er  Bestandigkeit  (Stability ),  Lagerbcstandigkeit 
(Stability  in  Storage).  Stability  of  explosives  and  the  tests 
tor  stability  arc  described  in  the  &  neral  section. 

Stobmine*.  bee  WH’'  Srabmineand  also  under  I.anidmincn  , 
Stobo.  See  Stachcl bombe. 

stochelhombc  obbreviofed  as  Stobo  (Spike  Bomb).  Some 
Getman  bombs  such  as  the  SC  SO,  SI)  70,  SC  250  and 
SC  50(1  could  be  fitted  with  a  spike  by  attaching  it  to 
a  threaded  lug  forged  to  the  nose  of  the  bomb  just  above  a 
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tituiic  attacks 


tuze.  The  attachment  was  used  in  In 
to  prevent  the  bomb  from  ricocherting 
Reference:  TM  9-1985-3  (1953),  pp  21-2. 

« ?,,0-n»°r.j"  P'opellont  (Kinheitspulve  r  or  PP),  called 
Untt”  Powder  by  II LII.M.Pike  ,  CIOS  Kept  mVb  (1945). 
P  if  wt!s.  ,a  0  J  u,vJrr  (di  ethylene  glycol  dinitrate  pro¬ 

pel  ant)  whica  contained  J. 5  ;  K  nitrate  ot  Vi  hydrocellulose 
and  had  a  calorific  value  of  710-730  keal/kg. This  mixture 
was  introduced  in  1944  as  die  "Service-1'  propellant  for 
all  ammumtion  in  order  to  minimize  the  differences  in 
Ik*  Pfev,0Vi,y  ttattaHy  obtained  when  propellants 
with  the-  same  formula  were  manufactured  at  different 
pla  nts.  I  he  incorporation  of  either  K  nitrate  or  of  hydro- 

si  .kn- W-°S  cju,m(;d IO  dive  much  more  uniform  inter- 
plant  ballistics  of  propellants. 

Staniprob«(Punch  Test). See  Analyt  Section, Bn sance  Tists 

i'cc)ShfIL  one,°f  projectiles  (10.5  cm  Lo  ichtgeschoss 
HsS)  described  ,n  TM  9-1985-3  0953),  p  4c. 4,  contained 
a  star  unit  attached  to  a  parachute.  Uhen  the  shell  reacned 
a  predetermined  position  over  enemy  territory,  the  time 


,u/«'  tlx-  citncll.V,.  , -|, 

IhTbasj'ot  X  “hell!'0  s/miw  to.  ,,t;  ejected  S 
burning  gases  of  tl,,.  V,ntous4  the  flash  from  the 

Voni|  ositioo.  This  s  lu  ll  served*  for  t),c  s‘“r 

installations  an  |  u t  ons  ;n  ,  ,llum*"a‘mg  the  enemy’s 

Th..  sLn'tSV"  Tf  ;irti,lcry- 

aml'vnyctslav  ,,mSl  "urh  “*  "•»!*«.  Trench”*^ 

Siouchprcbc  odor  Brisonzprobe  <(  suppression  lest  or 
Hrisantie  Ttst,  known  also  as  Crusher  lest).  Two  tests 
<>l  this  hind  originated  in  Austria  and  Cermany.  The  first 
.method  used  the  Deulschcr  Betriebs  -  Stouehungmesser, 
an  apparatus  invented  in  1879  by  Hess,  while  the  second 
method  used  the  Brisonzmcsser  noch  Kost,  an  apparatus 
i  nvc**.  tin!  in  ll)H  by  Kast. 

of  these  melliudfi  aie  Jmiik'd  by  Stettbacher 
(Kefs  I  and  2)  and  in  the  general  section  under  ilrisancc 
Determinations. 

Ke  Terences: 

1)  A  Stetthacher.  Sehiess-  und  Sprengsuffc,  Barth.  Leipzig 

.0934),  pp  3i>5-368  ! 

2)  A.Stettbacher,  Sprung- und  Schiesstoffe, llascher,  Zurich 

(1918),  pp  113-115.  ’ 

Steel  and  Iron  Ammunition  Items,  \earlv  all  of  .g,  „ _ u 

ammunition  items  (such  as  bul^.s,  cap"  .  cartridge  case," 
itt)  of  the  pit-  HV  II  period  were  manufactured  ^from  non- 
ftrrous  metals  or  alloys  such  as  copper,  lead,  nicke' 
brass,  gilding  metal,  etc.  Due  to  the  acute  shortage  of 
the  above  metals  which  developed  at  the  beginning  *  Sf 

felro^  inetir^^  S2n“ 

kuiL'^Ss  °;  r 

■Ncliultriip  oc i  Luheck.are  described  l.y  ll.Penloe  et  nl  r-irsc 
Report  1W0  (I9iS),  pp  7-22,10-18  A-  48  50:  ’  QOS 

<  a)  8ml*.  (Spitz geschoss  mil  Hisenkern)  IJulIet  con- 
fen  /'  inck  r3"  ,f0n  .s,Ccl)  c°re  surrounded  by  a 

•  »■"“'■•  .SnUffW'S  tcliTSr'k.M 

sleeve  was  only  in  the  rear  section.  In  order  to  cum- 
I  ensate  for  the  loss  of  weight,  the  length  of  the  iron 
c-f  II  correspondingly  increased  (pp  17  &  10) 

a  Steiel  Jnrrt'fJW"e  ° u  armor-P‘ercing  bullets,  one  with 
a  steel  tore  (Spitzgeschoss  mit  Stahlkern)  and  another  with 

CehHrten  -nCarbl'e  f'wi  <SP,tz«esct'oss  mit  Stahlkern, 
Gcharttt).  I  hey  are  briefly  described  under  SinuM  Arms 
Ammunition.  nrm.*» 

steed 'core  f'-eadlcss.)  •»«•!«,  Type  A  .consisted  of  a 
steel  core  surrounded  by  a  steel  envelope.  In  this 
bulle-t  an  attempt  was  made  to  cushion  it  (while  in  the 
bore)  on  a  film  of  gas.  lor  this  putpose.two  slots 
were  made  in  die  base  of  the  core  in  order  to  allow 
'nnfl,°®,  of  «“**■  on  The  core  was  also  cannelured 

and  the  envelope  had  two  cannelures,  one  to  key  it 
to  die  core,  the  other  for  attaching  the  cartridge  case 

VW1Se,w!n""cd  ,he  ljurrel  life  with  this  bullet  was 
about  5000  rounds  (p  30) 

d)  Steel  (Leadless)  Bullet,  Type  B.was  a  zinc-coated 

•  “f,"cd  tS,e.e  slu<!  w,.,h  ,l,e  .bearing  surface  considerably 
redurred [  in  comport  son  with  ordinary  bullets.  Barrel 
life  with  this  bullet  was  claimed  to  be  about  1000 
(p  30)*’  bUI  r°U  d  bc  ,ncfeased  ty  lubricating  die  bullet 

7  ri.  S'rcl  C°P  n'»n“<“uture  I.  briefly  described  on  pp  36- 
7.  I  he  caps  were  zineneed  and  then  Internally  varnished  pre¬ 
vious  to  filling  them  with  thefollowing  mixtuie:|>b  atyph- 
nate  40,  Ba  nitrate  42,  Ca  sillcide  10,  Tetracene  3  and  Pb 
peroxide  5?..  Steel  Cartridge  Case  manufacture  Is  briefly  de- 
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scribed  on  pp  S-16  and  48-50. 

(See  also  under  Cartridge  Cases,  Steel) 

WArttar*  *-»•* 

Stick  Grenade.  See  Rodded  Bomb. 

Stick  Handgrenade.  See  Potato  Masher  Grenade. 

Gren!ded9,0n0,*(StiCli  "and  Grcn“de)-  See  Po»to  Masher 

TMCini985-2S(T953).Jer  Landminen  and  also  P  277  of 
Stonll  (Stonite).  One  of  the  Carbonhtype  explosives 

Fngland  “8°  Gctman*  “nd  “fitted  to 

Kngland  It  const*, ed  of  NG  68,  kieselguht  20.  wood  meal 

l’  “jd  *  °r  Ba  n,‘rate  w;,h  M*  carbonate  835.  To  this  could 

°il,0r  ‘ard  1  Uwie,’  Dictionn*ire- 

" "*•«*?  ”  SS, 

Str.ekungsmlttel  eder  Streckmlttel  (Extender,  called  alto 
Stretcher,  Filler  or  Diluting  Agent).  In  order  to  combat 
‘rm  “hor*“«*  °f  stomatlc  nltrocompound  exploalves(such  aa 
mail  ,,l’e..CfrmiM  ,  *nc°rporated  some  non-explosive 
motctlals  which  served  to  increase  Ae  built  of  the  ex¬ 
plosive.  The  most  common  of  such  extenders 
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.'.pills,  such  as  Am,  K,  or  Na  nitrates.  These 
substance's  were  not  inert  as  they  supplied  oxygen  to 
oxygen  defficienr  aromatic  nitrocompounds,  such  as  TNT. 
Other  German  extenders,  such  as  Na  chloride, being  neither 
oxidizers  nor  combustibles  were  not  as  useful,  although 
it  was  i  luiiued  that  mixtures  of  TNT/NaCl  -  00/50  or 
i)(i  '(i0  developed  considerable  gas  pressure  on  explosion'. 

Explosive  composition's  in  which  extenders  were 
used  were  called  Krsatzsprengstoffe  (q  »  )• 

, 'Reference:  PR  RrP'  RS,'I60  (1946),  p  7. 

"Strossburg-Kehl”  Guidance  System.  See  under  Guidance 
Systems  lor  Missiles. 

Strcubrond  C  500  (Container  for  Scattering  Incendiary 
Bom  Ik).  It  consisted  of  a  metallic  tube,  divided  along  its 
longitudinal  axis  into  two  sections  welded  together,  with 
a  primacort!  running  alongside  the  seam.  A  delay  fuze 
with  a  gaine  were  attached  to  die  primacord.  The  container 
was  filled  with  1200  green  incendiary  boxes  immersed 
in  water.  On  release  of  the  container,  the  fuze  was  charged 
and,  after  a  short  delay,  it  fired  and  detonated  the  gaine 
and  the  primacord.  The  detonating  wave  travelled  along¬ 
side  the  scam  and  caused  the  separation  of  the  two  halves 
o(4  the  container  thus  scattering  the  inteniliury  boxes  over 
a  target.  This  device  did  net  work  very  satisfactorily. 
Reference!  T.M  9-19R5-2  (m3),  p  117. 

Structural  Explosives  (II  la  lit  I. fleet  Explosives).  At  the 
time  of  the  development  of  rockets  in  Germany  (during  WW  II) 
the  military  authorities  requested  the  Krumme!  Pabrik, 
li  A  -G  ,  to  produce  high  explosive  charges  which  could 
be  used  as  missiles  without  being  confined  in  steel  casings 
and  thus  to  save  dead  weight.  It  was  suggested  bytheKrum- 
m'el  pabrik  that  material  consisting  of  Inyrrs  of  paper  20  parts, 
impregnated  with  80  pts  of  molten  TNT,  previously  mixed 
with  KDX  and  NC ,  be  used  for  the  construction  of  such 
projectiles.  The  other  suggrsticu  wins  to  combine  synthetic 
resins  (thermoplastic  and  thermosetting)  with  RDX  and 
to  use  this  mixture  as  the  IIP  (or  such  projectiles  (Ref  1). 

I:  is  to  be  noted  that  such  projectiles  produced  high 
blast  effects  (l.uftdruckwirkung  oder1  l.uftsross),  but 
enlHVmttillvvIy  low  Hltatterliig  elfett,  (ailed  nlni  btlmiut" 
(Itrlniin/).  Practically  the  name  kind  "t  bleat  t fleet  «» 
achieved  with  a  llli  in  bombs  constructed  by  filling  a 
thin,  light,  metallic  case,  strung  enough  to  withstand 
handling  and  shipping  .but  too  weak  to  withstand  impact 
with  target.  These  bombs  (called  in  the  USA  the  light 
case  bombs)  were  of  very  high  cnpsriry  (about  8055)  and 
caused  considerable  damage  by  blast  effect  alone,  especially 
in  residential  sections.  They  were  fuzed  for  superquick  or 
non-delay  action. 

4  The  larger  size  bombs  were  called  blockbusters"  in 
(.rent  Ilri ruin  and  the  U  S  A. 

References: 

1) 0. U. Stick  land,  PU  Kept  925  0945),  Appendix  7 

2)  T.C.Ohart,  Elements  of  Ammunition,  Wiley  (1946),  p  277. 

Stubenroueh  fcxploslves .  A  series  of  explosives  patented 
at  the  end  of  the  last  century  by  von  Stubenrauch  of  Rasratt. 
One  of  his  explosives  was  prepared  by  blending  K  chlorate 
80  with  0.5 -1.0%  of  Ca  carbonate  (or  Mg  oxide)  and  with 
n  mixture  prepared  by  treating  the  hot  pulverized  charcoal 
with  tar  (goudron)  previously  dehydrated  and  dcsulfurated. 
[j. Daniel,  Dictionnnire  den  Mnticres  Explosives,  Paris 
(1902),  p  795,  under  Von  StuhenruiichJ. 

Sturmmorssr  (Atm  mil  (  Mortar),  A  aell-propelled  mount 
consisting  of  a  38V  <nm  rocket  projector  on  PzKpfwVl(E) 
(See  also  under  Panzer). 


Styphninsaure  (Styphnic  Acid;  .  See  Trizin. 

Submachine  Gun  or  Light  Machine  Gun.  Sec  under  Weapon-. 
The  Automatic  Pistols  (Maschinenpistolen)  provided  with 
shoulder  attachments  may  also  be  called  Submachine  Guns. 

Submarine  21.  See  U-lloat  21. 

Submarine,  One  Mon.  See  U-B0.1t,  One  Man,  • 

Submor.ite,  Pocket,  See  Scchund. 

Submarine,  Walter.  See  U-Boat  Walter. 

Sulfuric  Acid  (Sell  wcfelsaure).  Preparation,  properties 
and  uses  are  given  in  the  general  section.  The  contact 
method,  using  a  vanadium  catalyst,  was  the  most  common 
in  Germany,  but  some  plants  used  the  old  chamber  process 
and  at  least  one  plant  used  the  wet  contact  process  utilizing 
hydrogen  sulfide.  *  h-  Chemische  lViin gerfnbtik  A  -G  used 
the  so-called  Peterson  Tower  Process  installed  by  the 
Lurgi  Apparatcbau  A  -G  .  In  all  of  these  methods  sulfur 
was  the  primary  material.  Inasmuch  as  sulfur  was  not 
plentiful  during  WW  11,  a  special  process  (Splitting  or 
Cracking  Process)  which  permitted  the  recovery  of  sulfur  in 
the  form  oi  sulfur  trioxide  frem  waste  weak  sulfuric  acids 
was  developed  and  constructed  by  Lurgi  Co  (See  under 
Lurgi  (Tucking  Plant).  This  new  process  of  manufacture 
of  oleum  was  used  hy  several  German  factories  but  it 
is  doubtful  (sec  Ref  13)  if  the  process  would  he  economical 
in  peace  time  when  sulfur  is  plentiful.  Another  sulfur 
saving  process  is  briefly  described  under  Sulfur  Recovery. 

Tilt'  number  of  German  sulfuric  acid  plums  was  very 
great  but  the  following  plunts.  briefly  described  In  various 
BIOS  Reports, may  be  considered  as  typical: 

a)  A  -G  des  Altenbergs  flit  Bergbau-  und  Zinkhutten- 
betrieb,  Essen-Hergeborbeclt  (Chamber  and  contact 
process  plants)  (Ref  ’’) 

b)  Berzelius  Meuslihutten  GmbH,  Duisburg-U  nnhrim 
(Chamber  process  plant)  (Ref  6) 

c)  Chemische  Dtingcrfabrik,  Kandsburg  (Peterson 
Tower  process)  (Ref  9) 

d)  Chemis  :lie  Pabrik  Wesscling  A  -G  ,  Uesseling 
bei  Koln  (Chamber  process  sulfuric  acid  plant  and 
also  a  sulfur  recovery  plant  from  spent  oxides  by  the 
method  of  Dr  Jakob)  (Ref  11) 

e)  Dynamic  A  -G  plant  ut  Leverkust n-Schlcbusch 
(Contact  process)  (Ref  5) 

f)  Gaswerke  Frankfurt  a/Main  Ox et  contact  process 
from  hydrogen  sulfide)  (Ref  12) 

g)  IG  FnrhfttltHluMirie  A  -G  •  Leverkusen  (Cmitm-t 

ItOCVHU)  ( llt'l  I) 

1)  Krlimroel-Geextarlit  Fubrik  ol  I)  A  -G  (Contact 

process)  (Ref  10) 

1)  Lurgi  Chcmic  A  -G  ,  Frankfurt  a/Main  (Contact 
process  and  Lurgi  Cracking  Unit)  (Ref  3) 
l)  Norddeutsche  Affinerie,  Hamburg  (Contact  process) 
(Ref  8) 

References:  BIOS  Final  Reports:  1)  244  (1945),  2)  1623 
(1947),  3)  1631  (1948),  4)  16)3  (1948),  5)  16)4  (1918), 
6)  16)6  (1948),  7)  1639  (1948),  8)  1641  (1948).  9)  1642 
(1948),  10)  1643  (1948),  11)  1644  (1948),  12)  1645  0948) 
and  14)  Pit  Kept  925  (1945),  p  25. 

Sulfur  Monoeblorlde  -  Vegetable  Oil  Dynamite*  were  pre¬ 
pared .  beginning  about  1898,  by  the  Cliemiche  Fabrlk  at 
Winkel  on  Rhine  by  mixing  NG  with  rubber-like  products 
obtained  on  treating  vegetable  oils  (such  ns  linseed  oil) 
with  sulfur  monoeblorlde,  SjCl^.  Other  ingredients,  such 
as  TNT,  P  A,  etc  could  be  incorporated. 

Similar  explosives  were  prepared  by  Bielefeldt. 

Reference:) .Daniel,  Dictionnairc,  Paris  (1902),  pp  71  *1  1)4. 

Sulfur  Recovery  from  Spent  Iron  Oxides,  To  reduce  the 
shortage  of  sulfur  (so  essential  for  the  manufacture  of 
sulfuric  acid)  the  Chemische  Fabrik  Dr  Jakob, Bad  Kreuznach, 
before  WW  If,  invented  a  method  of  recovery  of  sulfur  from 
the  spent  oxides  which  were  used  fer  the  purification 
of  gaaen  In  llte  Piaclicr-Truntich  Process  Plants  or  in 
the  Gas  Works.  One  such  installation  wax  at  die  Chemische 
Fabrlk,  Uexsellng,  It  was  reported  that  not  less  than 
65  000  tons  of  sulfur  were  recovered  annually  by  this  method 


< 


tift  lyt 


<||  S'llfur  recovery.  .  (See  under  Lurgi  Cracking 
Process). 

!)r  jafcoh’s  Process  was  essentially  as  follows: 
o)  Four  vertical  cylindrical  jacketted  extractors,  fitted 
with  covers  and  eich  i-.,:::a'ining  six  tr.iys  were  loaded 
with  spent  oxides  (-.1  tons’  in  each  vessel)  and  ex¬ 
tracted  with  carbon  disulfide  at  25  ,  entering  each 
vessel  at  the  top  and  moving  by  gravity 
l>)  Of  the  4  extractors,  3  were  in  the  extraction  cvcle 
and  one  off  for  charging  or  discharging.  As  a  freshly 
charged  extractor  was  pot  on  the  line  an  extractor 
containing  exhausted  oxide,  was  taken  off 

c)  The  freshly  charged  vessel  was  lirst  treated  with 
CS2  ricn  in  sulfur  and  from  there  the  saturated  soln 
went  to  a  I'd  ton  capacity  water- heated  still  for  dis¬ 
tillation,  while  fresh  CS  from  the  head  tank  entered 
the  most  exhausted  extractor 

d)  \Uicn  the  sulfur  extraction  in  the  spent  oxide  had 
proceeded  to  the  economic  limit,  the  extractor  was 

i  taken  out  of  the  circuit  and  the  CS  soln  remaining 
in  it  removed  to  the  still  hv  direct  injection  of  live 
steam  at  atm  pressure 

e)  After  removal  of  the  last  traces  of  CS_, the  extractor 
cover  was  removed  and  the  nest  of  trays  lifted  out 

f)  Distillation  of  CS  was  conducted  batchwisc  at 
80-00"  and  the  CS,  was  condensed  and  collected, 
Vllien  distillation  was-  complete,  the  temperature  in  the 
still  was  raised  to  Mr,  by  direct'  steam  and  die  molten 
sulfur  run  out  through  a  jacketted  pipe  into  a  large 
shallow  brick  tray  in  the  open  air.  Venting  of  the 
still  was  done  with  nitrogen. 

A  more  detailed  description  of  this  ptocess  is  given 
by  II. A. Hoyle  et  al,  HIOS  Final  Kept  1041  (1948).  pp  5-10. 

Supergun  .  See  liochdruckpumpc.  ! 

Synoxyd  .  See  Sinoxydsaczc. 

SV-Stoff  und  Brennstoll.  According  to  CIOS  Rcpt  40-1 1 S 
(1945),  P  11,  die  90/10  mixture  ol  concentrated  nitric- 
sulfuric  acid  (tran -ported  in  tanks  made  ol  ordinary  steel) 
was  used  ill  conjunction  with  a  combustible  (Urennstoff), 
i  such  as  gasoline,  in  liquid  rocket  propellants.  The  above 
acid  mixture  v;as  known  as  SV-Stoff.  The  same  name  was 
.  applied  to  the  straight  concentrated  nitric  acid  (such  as 
98-100":)  when  used  in  rockets.  This  acid  was  also  known 
as  Salbci. 

■  Synthetic  Resins  and  Emulsions  u.-ed  in  Germany  during 
WW  1!  for  the  manufacture  of  items  ermloyed  in  ammunition, 
are  briefly  described  in  IIIOS  Final  Reports  Nos  1715, 
1794  and  1795  (1947). 


Toilun.  An  experimental  biliquid  rocket  designed  to  be 
fired  in  groups  ol  05  from  a  launching  machine  known 
as  die  Dobgerot.  The  missile  was  about  2.1  m  long  and 
10  cm  in  diameter,  provided  with  a  warhead  containing 
500  g  of  UK.  It  was  propelled  by  a  liquid  fuel  (Visol) 
and  n  liquid  oxidizer  (concentrated  nitric  acid). 

References:  ,  .  ■ 

1)  CIOS  Kept  28-56  (1946).  pp  24-28  ' 

2)  TM  9-1985-2  (1953),  P  223. 

Topered  Boro  Gun  (tt'iirgelioliriing  Geschiitz),  called  also 
Gerlich  Type  Gun.  Sqeeze-Bore  or  Reducing  Bore  Gun 
.was  developed  in  Germany  in  the  early  stages  ol  WW  II. 
Its  hnrrcl  consisted  of  3  sections  (starting  from  the  breech): 
«)  Cylindrical  section,  sucli  an  42  nun  Imre  diameter 

b)  Slightly  conical  middle  section  and 

c)  Cylindrical  section,  such  ns  28  mm  bore  diameter. 
There  were  ulso  guns  with  diameters  28  mm  or  75  mm 

.  for  (n)  section  mid  20  mm  or  55  mm  for  (c)  section. 

Because  ol  this  construction,  the  projectile  which 


had  a  spool-like  iiody,  was  squeezed  to  a  smaller  diameter 
ns  it  passed  from  die  Lveech  to  ire  muzzle.  The  idea  of 
this  gun  was  to  present  a  large-cross-sectional  area  of  the 
projectile  t"  die  propellent  gases,  and  to  present  a  small 
cross-sectional  area  to  the  atmosphere  in  order  to  reduce 
air  resistance  and  thus  increase  the  muzzle  velocity  of 
the  projectile,  li  was  claimed  that  the  most  valuable 
advantage  of  tins  type  of  gun  was  the  possibility  of  re¬ 
ducing  the  total  length  of  a  bore  almost  to  one-hull  without 
any  changes  in  maximum  pressure  and  muzzle  velocity 
and  preserving  almost  the  same  weight  of  projet  tile. 

Although  this  weapon  was  lighc  and  gave  comparatively 
good  arinof-penetration  it  was  given  up  for  the  following 
reasons: 

a i  Its  manufacture  was  very  difficult 

b)  It  wore  out  too  rapidly 

c)  Its  effective  range  was  rather  short. 

Some  of  the  tapered-borr  guns  and  their  projectiles  are 
on  display  at  the  Aberdeen  Proving  Ground  Museum, 
Maryland. 

A  short  description  of  such  guns  is  given  by: 

K.K.Simon  German  Research  in  florid  War  11, 

J.Vilcy,  NY  (1947).  p  18V. 

Note:  According  to  h.loiglesburg.  The  Ordnance  Sergeant, 
May  1941,  !>  312,  the  inventor  of  this  gun  and  its  projectile 
was  an  American  horn  German  engineer,  II.Gerlich,  residing 
in  Kiel,  lie  worked  on  the  development  of  high  velocity 
weapons  and  projectiles  from  about  1920,  and  in  19.32 
he  demonstrated  at  Aberdeen  Proving  Ground,  Md  a  rifle 
firing  a  missile  with  a  velocity  of  about  1445  ft/sec. 
The  rifle  was  not  accepted.  After  this  Gerlich  worked  for 
the  Germans.  The  first  known  comhat  use  of  the  Gerlich 
principle  was  made  in  j.r  Lybian  campaign.  The  weapon 
employed  in  Lybia  was  the  2.8/2.0  Pak,  a  light  antitank 
gun  mounted  on  a  two-wheeled  carriage.  In  this  gun  the 
first  18"  of  the  barrel,  beginning  from  the  bteech,  were 
of  caliber  28  mm,  the  next  9"  of  die  barrel  had  a  rapid 
taper  of  .022"  per  1"  and  in  the  Inst  23"  of  the  barrel, 
the  taper  decreased  to  .002"/ 1".  The  projectile  had  no 
rotating  band  or  bnurrclct,  bur  instead  had  two  skirt-like 
flanges  extending  away  from  the  body.  During  the  flight 
of  the  shell  through  die  tapered  bore,  the  skirts  collapsed 
and  a  nearly  smooth  shell  of  about  20  mm  caliber  emerged 
from  die  muzzle  oi  the  gun.  It  was  claimed  that  muzzle 
velocities  up  to  0000  ft,  sec  could  be  achieved  and  that 
armor  penetration  at  100  yds  Was  70  mm  for  hard  steel 
and  76  mm  (3")  for  machineable  plates. 

Note:  According  to  TM  9-1985-3  (1955),  p  360,  the  Squeeze 
•Bore  Gun  consisted  of  an  ordinary  rifled  gun  to  the  muzzie 
of  which  was  attached  a  smooth-bore  tapered  eztenaion. 
This  means  that  there  was  a  difference  between  the  Squeeze 
•Bore  Gun  and  the  Tapered  Bore  Gun.  The  projectiles  wen- 
interchangeable  in  both  cases.  The  gun?  and  projectiles 
called  “Squeeze-Bore"  by  the  Americans  were  called  "LIHla- 
|ohn"  by  the  British. 

Tapered  Bora  Gun  Projaetila  or  Garllch  Pro|ectlU.  Accor¬ 
ding  to  K.Knglesburg,  Ordnance  Sergeant,  May  1944, 
PP  319-13  the  typical  Geriich  projectile  such  as  the  Armor- 
Piercing  Ptojectiie  Type  41  (Pxgr  41)  used  in  the  28/20  mm 
Antitank  Gun  (2. 8/2,0  cm  t^ak)  consisted  of  the  following 
ports: 

a)  A  tungsten  carbide  core  which  had  a  diameter  about 
half  the  caliber  of  the  gun  at  the  muzzle  and  served 
(or  the  actual  penetration  into  the  aimer 

b)  A  thin  lead  sleeve  which  covered  the  cote  and 
held  it  In  place.  The  sleeve  served  os  a  lubricant 
for  the  core  when  the  skirts  were  separating  from  it 
on  Impact 

c)  A  magnesium  alloy  ballistic  cap  which  fitted  snuggly 
Into  the  forward  skirt  and  served  as  the  nose  of  the 
prolectile.  On  impact  the  Mg  alloy  produce.!  a  flash 
which  permitted  observation  of  the  firing 


.\cn<;:  Tlu”  Mg  cap  v. ,is  not  used  m  .ill  tanereJ  Iwe 
jrctiics,  as  can  lie  seen  from  the  drawing  of  HzerPatr'-ii. 
In  this  projectile  the  cap  is  »>f  aluminum  an!  the  tracer 
composition,  fitted  into  the  base  of  projectile,  permitted 
observation  of  the  firing* 
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<5  A  forward  skirt,  which  was  made  of  a  soft  iron 
or  jdlding  metal  and  served  as  the  bourrelet  of  con¬ 
ventional  projectiles.  The  skirt  extended  as  far  hack 
as  the  base  of  the  core  and  was  provided  with  5  or 
more  equidistant  holes.  These  perforations  were  in¬ 
tended  to  decrease  the  mass  of  the  skirt  and  to  allow 
I  air  to  escape  as  the  skirt  was  squeezed  back  and 
down  into  the  recess  in  the  projectile  casing  while 
travelling  through  the  barrel  of  the  gun.  As  a  result 
of  this  squeezing  the  diameter  of  projectile  decreased, 
Note:  In  contrast  to  the  Disintegrating  Rotating  Band 
Projectiles  and  to  some  Sabot  Projectiles,  the  bands 
(skirt)  of  the  Gerlich  projectile  did  not  break  nor  detach. 
They  simply  squeezed  to  the  diameter  of  the  muzzle, 
e)  A  rear  skirt,  which  was  made  of  a  soft  iron  or  gild¬ 
ing  metal  (which  served  as  the  driving  band  of  con¬ 
ventional  projectiles  )  extended  away  from  the  body 
and  was  squeezed  down  and  back  in  travelling  through 
'  the  barrel. 

Note:  The  penetration  of  the  2.8/2.0  cm  Pzgr  into  armor 
plate  was  about  3"  at  a  range  of  about  100  yards  and  a 
muzzle  velocity  of  4600  ft/sec.  For  the  4. 2/ 2.8  cm  Pzgr 
the  penetration  was  4.52”  at  200  yd  and  a  muzzle  vel  of 
4b00  ft/sec,  and  for  the  7. 5/5. 5  cm  Pzgr  the  corresponding 
values  were  6.67",  500  yd  and  3936  ft/scc.  In  all  cases 
the  guns  were  antitank,  such  as  2.8/ 2.0  Pak,  4.2/2. 8  Pak. 

Somewhat  different  was  the  construction  of  the  High 
Explosive  Projectile,  such  os  the  Sprgr  41,  The  forward 
part  of  this  shell  was  flat  and  there  was  no  ballistic 
cap.  In  place  of  the  tungsten  carbide  core  of  Pzgr  41, 
‘The  interior  of  Sprgr  41  was  filled  v/ith  a  HE  (such  as 
Cyclonite)  which  was  provided  with  a  point  detonating  fuze. 
The  forward  and  rear  skirts  were  similar  to  those  of  the 
Pzgr  41  and  served  the  same  purpose.  The  fuze  of  the  Sprgr 
41  was  bore-safe  and  before  firing  a  single  coll  spring  kept 
two  half-collars  squeezed  against  the  firing  pin,  thus  pre¬ 
venting  it  from  being  depressed.  In  flight,  the  centrifugal 
force  created  by  the  rotation  of  the  projectile  forced  the 
two  half-collars  apart,  and  the  firing  pin  was  then  free 
to  .,iove  toward  the  detonator  on  impact,  The  Sprgr  41 
was  used  against  personnel  and  light  material  targets. 
Note:  The  above  described  Armor-Piercing  projectiles 
had  arrowhead  design  heads  and  for  this  reason  can  be 
classified  as  Arrowhead  (Needle  Point)  Projectiles (q  v  X 
The  advantages  and  disadvantages  of  the  tapered-bote 
gun  and  its  projectile  are  listed  above  under  Tapered  Bore 
Gun. 
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M  R;\I.IV"",s.  I-,,  Arsn  IVch  Kepi  I  32<i  (1944)  (42/28  tr.m 

A. II. Schilling,  ||, id,  1578  (!<Jd5)  (75/55  mm  III- Shell 
l°r  Tapered  Here  Gun,  I'.ik  41) 

5)  A. H.Sel, JWd.  15'9  (1945)  (75/55  mm  Al>  Shell 
|*'r  T.lpV'«*d  jW*  r,nn#  P;it  41) 

1)  iK'-pi  »d  the*  Army  Tccli  Manual,  TM  O-IOSV^  (l<)S^)t 
I'P  '“l-VV:  ?H*  20  mm  MK,  28/20  mm,  12-28  nmi  I  IK  and 
12  2S  nun  AP  projectiles, 

1  :  .  » 

Torbur.  Set*  under  Tritons, 

Inking  Flore,  Mark  50  Koskode  .  and  Torget 
IndieotoffRed)  are  described  in  TM  9-1985-2  <105 4),  -|-i 

H  l-S  (See  also  under  Flare  and  under  Marker). 

Teiliadung  (incretnen See  under  Cordite  charge  Casing. 

Television  Guidonee  System  ior  Missiles.  See  under 
Guidance  Systems  for  Missiles, 

Tellcropporotc  oder  Heixbore  Mischmaschlne  (Plate  Ap¬ 
paratus  nr  lleatahle  Mixing  Machine).  An' apparatus  suitable 
for  mixing  solid  and  liquid  ingredients  ol  explosives, 
propellants  and  pyrotechnic  compositions.  It  consisted 
111  a  large  horizontal,  cast  iron,  steam-jacketed,  cylindrical 
pail  on  which  the  materials  were  placed.  These  were  ' 
crushed  and  mixed  hy  the  combined  action  of  a  long,  small 
diameter,  horizontal  roller  (made  from  a  non-sparking 
metal,  such  as  Cu,  brass,  or  Al)  rotating  around  the  center 
of  die  base  at  the  rate  of  cu  rpm  and  a  series  of  scrapers 
(made  from  non-sparking  metal)  following  behind  the  roller.  ‘ 
I  he  scraped  material  was  reground  by  the  roller  and  then 
again  rescraped  and  this  action  continued  until  all  the 
ingredients  were  well  mixed. 

*  The  apparatus  was  manufd  before  UU  If  by  t|„.  Debt 
Hurberg,  Mcttmann,  and  could  be  operated  either  in  the 
cold,  or  heated  by  steam. 

Reference:  Stctthicher,  Schiess-  und  Sprengstoffe.  Leipzig, 
(1933),  pp  501-2. 

Teliermine  (l)ish-like  Land  Mine). According  to  Simon  (Kef 
1)  these  mines  gave  ihe  Allies  considerable  trouble  through¬ 
out  hh  II.  They  were  sufficiently  powerful  to  put  a  tank 
out  of  action  and  to  wreck  almost  any  other  vehicle.  The 
first  o'  such  A/T  mines,  called  Teliermine  35,  was  made 
of  steel,  while  the  models  developed  towards  the  end  of 
W\i  II  were  made  of  nun-magnetic  materials  to  render 
mine  detectors  ineffective.  Some  of  the  latest  mines  were 
reported  to  he  reimm-eomrolled  but  it  is  not  known  whether 
they  were  actually  used  in  combat. 

.  The  following  models  are  described  in  Kef  2:  Teller- 
mi  tic  35  A/T  (p  267);  'I cllermine  .35  (Steel)  A/T,  (p  268). 
Inllermine  42  A/T  (p  269)  and  Teliermine  43,  Pilz,  A/T 
(p  270)  (Pilz  meuns  mushroom). 

■  Kssentially  the  body  of  the  mine  was  a  circular,  flut, 
dish-like  form  with  a  hole  in  the  center  of  the  cover.  The 
body  was  l"  ded  with  11-12  lb  of  compressed  high  ex¬ 
plosive  (such  as  INI)  und  an  igniter  was  screwed  into 
the  cover.  A  second  (floating)  cover  was  held  down  by  a 
mctul  ring  attached  to  the  body  und  was  supported  in  the 
center  by  a  heavy  spring.  A  pressure  of  200-100  lbs  on 


Get  la; 


the  floating"  cover  was  sufficient  to  depress  it  us  well  ns 
the  ign.tcr  housing.  The  pressure  of  rhe  housing  on  the 
top  of  the  striker  sheared  the  pin  which  held  the  striker 
in  the  cocked  position,  thus  releasing  the  striker  spring. 
As  a  resu.t  of  this  the  striker  set  off  the  percussion  cap, 
detonator,  booster  and  the  main  cliargc  such  as  of  TNT. 
References: 

1)  L.L. Simon,  German  Research  in  W  II.  Vkilev  NY 
U947),  p  188 

2)  Anon,  German  Kxptosive  Ordnance,  Dept  of  the  Army, 
lech  Manual  l.M  9-1985-2,  Washington,  DC  (1953), 
pp  2<>7-70. 

(See  also  under  Landninen). 

Testing  Gallery  (Schlugwettcnrcrsuchstrecke).  See  general 
rCS,in*  “"d  aIsc  ‘his  -ction 

Teton  eder  X-Stoff  (Tetranitromethane,  abbreviated  in 
of  ,heTk  ‘,S  -TeNM  or  TeNMe).  A  detailed  description 
of  the  preparation,  properties  and  uses  of  TeNMe  is  given 
in  the  general  section  under  Methane.  The  following  de- 

uses'of>TcNMc.efnS  of  'prepaS  ami 

a„l,2,S.'^  c'‘'ssiFa!  of  l’rcPn  Of  TeNMe  from  acetic 

IX I*  and  n,tr,c  “Cl^  general  section)  is  very 

7  •  “  now  method  was  developed  during  WW  II V 

*J!  on  °ff"filass  apparatus,  sclictnmatically  represented 
'nclosed  drawing,  acetylene  reacted  with  nitric 
acid  to  give  nitroform  and  the  mixture  of  nirroform  and 

Th^.1  react id  >"cld';d  TeNMe  on  heating  with  sulfuric  acid. 

1  he  reaction  was  believed  to  proceed  us  follows: 


Jerome 


emeu  +  211NO3  =(62N>acn.ciio+ii.o 

(°2N)aC».C"0  +  IINO3  B (o,N)3c.cno  +  II .O 
(02N)sC.CIIO  +  21INO3  r  (02N)3C.COOII  +  2N0,  +  H.O 
(02N)3C.COOII  =(OaN)jCH+COa 

(oaN)sai  +  iino3  -  <o2N)4c  +  II20 

CI(:CII  +  6"NOs  *OaN>4C+ 411,0  ♦JNO,*  CO 
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iis-t:  I'i'iiKI  U:  represented  la: 

'(  2il2  •  ?S1I\:»3:  W02\)4<.*.>-ill2l')  -X02*  26X0.,  . 

I  lu-  recovery  of  nitrogen  dioxide  arid  o f  unconverted 
nitric  acid  was  about  •:*»'*  ol  theory. 

In  this  procedure  tin-  acetylene  pas,  (  II  was  introduced 
at  the  lowest  |u»i lit  «>l  the  system  at  the  Tate  or  'H.S  liters 
■per  hour  an. I  the  nitric  aeiil  (OS'  )  containing  mercuric 
nitrate  a.  a  catalyst,  was  le.i  at  the  rate  ol  ’.I  liter,  per 
..hour, 

N.'te:  liie  vat.tlyst  was  prepared  hv  dissolving  70  g  of 

-iiermry  m  ai»>ut  -'(itl  ml  ol'  HV  nitric  acid,  adding  GUI  mi 

water  .in. I  making  i.p  t  •>  I  liter  with  89";  nitric  ici.l. 
Twenty  i  il  ol  this  sola  was  a. Me. I  to  every  111  iiters  ol 

nitric  aci.l  led.  i 

lit  circulating  cold  water  through  the  cuolinp  coil, 
locate.!  in  the  2nd  ley  ol  the  reaction  system,  a  temperature 
01  So"  was  in  linlait  e.i.  I  lie  solution  ol  nitroforni  in  nitric 
■  i  t  id  overflowed  Ironi  the  circulating.  system  to  three  nitration 
trssels  ft!  | -I  a  cd  in  series,  each  nitraror  lie  in  g  heateil 
nt  a  ste am  jacket.  The  sulfuric  aeitl  from  the  TeNMe  purify- 
in,:  t.ttve;  (*,)  rnectht-r  with  the  nitioform  mivror.-  flo..—  a 
inla  the  1st  nitiaror  an.l  'lie  tctranitroir.e thane  and  re¬ 
run. lining  acid' overflowed  from  the  3rd  nitrator.  The  tent- 
peratute  in  each  nitrator  was  maintained  at  9(1°  and  the 
contact  time  of  nitration  was  almut  1  hours,  hatch  nitrator 
was  provided  with  a  reflux  condenser  for  returning  TeNMe 
is nd  11X0,  as  well  as  any  condensable  gases  such  as  N  U  . 

The  warm  mixture  leavinp  the  3rd  nitrator  qui*ckly 
separated  in  (1)  and  the  top  layer  of  TeNMe  was  fed 
continuously  to  the  purification  tower  (5).  The  feed  of 
'd'i.V;  sulfuric  acid  to  the  purification  tower  (5)  was  1.7  1 
per  hour  and  the  run-off  product  was  charped  to  the  nitrators 

(I) .  I'ure  TeNMe  left  the  top  of  the  purification  tower  (5) 
lit  the  rate  of  440-160  p  per  hour  and  was  collected  in 
a  tank  (<■). 

t  The  off-pases  of  the  nitration  system  ,  such  as  N  O., 
C<>,  .  with  small  amounts  of  IINOj,  CfNO^,  ClK.WjlJ 

hud  possiuly  unreacted  ('ll  passed  to  the  purification 
column  (71  which  was  divided  into  2  sections.  In  the  lower 
section  the  last  traces  of  (P  I I  were  removed  by  scrubbing 
With  warm  nitric  acid  (cdntffininp  mercuric  nitrate)  fed 
at  the  rate  of  2.4  1  per  hour.  In  the  upper  section  of  column 
I')  nitroprri  dioxide  and  carbon  dioxide  were  separated 
by  distillation  anj  the  nitrogen  oxide  was  condensed, 
in  the  pure  form,  by  a  mixture  of  solid  CO  and  acetone. 
The  gases  leaving  the  receiver  were  scrubbed  in  a  smaller 
column  (8)  by  cold  nitric  acid  (to  remove  the  Inst  traces 
of  nitrogen  dioxide)  and  die  nitric  acid  run-off  was  fed  to 
column  (7),  whereas  the  CO,  was  allowed  to  escape. 

The  nitric  acid  (which  contained  sulfuric  acid,  nitrogen 
dioxide  nod  tetranitromethane)  was  separated  from  culfuric 
acid  by  distillation  in  column  (9)  and  condensed  in  tank 

(II) .  The  residue  .consisting  of  70%  sulfuric  acid.was 
concentrated  to  95.5%  strength  in  the  Pauling  column 
(11)  and  collected  in  tank  (12). 

Note:  Although  the  attached  diagram  indicates  a  continuous 
system  (or  the  separation  and  concentration  of  mixed 
-  acid  from  the  separated  TeNMe,  the  process  was  actually 
conducted  batchwtse  as  sufficient  material  accumulated. 
TeNMe  was  p.opusej  as  a  base  for  very  powerful  and 
hrisant  explosives,  called  in  Germany  Tefon  Sprangstoife 
(q  V  ),  and  also  as  an  oxygen  carrier  in  liquid  rocket  pro¬ 
pellants  to  replace  the  corrosive  strong  nitric  acid.  Due 
to  thr  .'act  that  the  freezing  point  ol  TeNMe  is  fairly  high 
(ahou  lv  C),  it  was  proposed  by  Drs  Schultheiss  and 
Schiti.melschmidt  to  mix  70  parts  of  TeNMe  with  30  p  of 
nitrogen  tetroxide.  This  mixture  had  a  freezing  point  of 
-27°  and  was  non-corrosive,  provided  no  qiotsture  wss 
present.  It  was  proposed  to  use  this  mixture  in  V-2  rockets 
(Ref  2h 
References: 

1)  R.E.Richnrdson  et  al,  CIOS  Report  25-18(1945).  PP  6-1  <i 

2)  W. Hunter  et  si,  BIOS  Fins!  Report  70  (1946),  Pp  1-6. 

Teton  Sprengstoffe  (Tetrsnitromethsne  Explosives).  It  was 
mentioned  under  Ersatzspre ngstofft  that, due  to  the  acute 
shortage  of  TNT  and  of  other  high  explosives,  the  Germans 
used  during  WW  It,  ns  Ingredients  of  explosive  mixtures. 


substances  which  were  not  explosives.  Ami  ng  such  sub¬ 
stances  was  TeNMe  (tetranitromethane),  called  in  Germany 
Tetan,  a  liquid  waste  product  ol  the  manufacture  of  TNT. 

The  first  Tetan  mixture  consisted  of  very  finely  pulvvi- 
izrd  aluminum  (called  I’yroschlifl)  ,  impregnated  with 
TeNMe,  and  a  small  amount  of  the  following  substances: 
a  hydrocarbon  rich  in  hydrogen  and  a  consolidating  com¬ 
pound  called  "k^**,  which  was  a  high  dispersion  of  silica 
prepared  by  a  special  process.  The  hydrocarlmn  was  added 
in  order  to  increase  the  sensitivity  to  initiation,  lliis 
Tetan  explosive  was  a  solid  possessing  a  very  high 
blast  effect  and  a  comparatively  low  velocity  of  detonation. 
Explosives  witn  such  properties  were  found  to  lie  suitublc 
lor  underwater  explosions  (Re!  I). 

Other  explosive  mixtures  consisted  of  Tetan  with 
liquid  or  pulverized  carbon  containing  substances,  such 
as  hydrocarbons,  coal,  charcoal,  nitrocompounds,  etc. 
Some  ol  these  mixtures  were  more  powr  ‘ul  and  hrisant 
than  TXT,  I*  A,  or  RDX ,  nnd  ware  particularly 

suitable  for  underwater  explosions. 

Considerable  work  on  this  subject  was  done  by  Or 
A.btettbacher  (Sec  general  section  under  Methane).  One 
of  the  most  powerful  and  brisant  explosives  known  is 
a  mixture  of  Tetan  with  toluene.  Its  velocity  of  detonation 
is  about  9301)  m/sec. 

There  were  also  explosives  prepared  from  derivatives 
of  TeNMe,  as  for  instance  the  perchloric  ester  ol  trinitro- 
ethanol.  The  trinitroethanol  (m  p  7C  )  was  prepd  by  con¬ 
densing  nitroform  (derived  front  TeNMe)  with  40%  solution 
ol  formaldehyde. 

References: 

1)  G.Romet,  P BL  Report  R5, 160  ( 1945),  pp  2-3 

2)  A.Stettbacher,  Schiess-  unj  Sprengstoffe,  Leipzig, 
(•933),  p  185  and  Ibid,  Sprcng-  und  Scltiesstoffe,  Zurich 
(1948),  pp  10,  16  St  148. 

T etrocene  (Tctruzen)  was  prepd  in  Germany  utilizing  the 
some  equipment  as  used  for  prrpn  of  L  A  und  L  St. 

The  procedure  was  as  follows: 

a)  To  a  solution  containing  4.0  kg  ol  Na  nitrite  and 
1.5  liters  of  normal  acetic  acid  in  60  liters  of  water 
preheated  to  50  ,  was  added  gradually  and  with  air- 
agitation  40  liters  of  an  aqueous  solution  of  5.3  kg 
of  aminoguanidine  sulfate.  The  addition  took  one  hour 

b)  After  stirring  the  mixture  for  an  additional  hour  ut 
50  and  for  1  hour  at  20  ,  the  reactor  was  ripped  and 
the  contents  caught  on  a  filter  cloth  made  of  horse 

■■■■  hair 

c)  After  washing  the  ppt  with  several  portions  ol 
water,  it  was  dried  in  the  same  manner  ns  described 
under  lead  azide.  This  gave  about  3.0  kg  of  dry  tetracene 

d)  Boiling  the  inother  liquor  for  several  hours  wns 
sufficient  to  destroy  any  waste  tetracene  remaining  in 
it. 

A  similar  method,  used  at  the  Fnbrik  Wolfrntshausen 
Chemische  Krzeugnisse  and  at  the  Stadeln  Fabrik,  Dynamit 
A  -G  ,  is  described  by  Sheldon  (Ref  3).  In  this  description 
the  following  details  of  the  method  which  are  worthy  of  men¬ 
tion  are  given*. 

A.  A  solution  of  aminoguanidine  sulfate  (5  kg  per  40  1 
of  water)  was  neutralized  (to  the  litmus  paper  end  point) 
with  either  acetic  or  nitric  acid  and  then  added  to  a  pre¬ 
heated  solution  of  Nn  nitrite  (2.5  kg  per  50  1  of  water). 
If  the  addition  mte  wua  rapid,  small,  alow  settling  crystals 
of  Tetracene  were  produced  and  if  the  addition  rate  was 
slow  (2  Hours),  larger  and  faster  settling  crystals  resulted. 

B.  The  detailed  procedure  was  as  follows:  A  temperature 
of  50  to  55°  was  maintained  throughout  the  entire  reaction 
period  which  was  allowed  to  proceed  30  minutes  after 
the  Inst  of  the  aminoguanidine  sulfate  solution  had  been 
added  to  the  reactor.  Then  the  agitator  wns  stopped, 
the  product  allowed  to  settle  snd  thr  inother  liquor  removed 


L  .  V 

by  <iecanlation. 

C.  After  the  decantation  o'  the  mother  liquor,  one  dilution  •"  ">■«=  ..erman  e-cioo  »n,ler  Mevoeen.  Tl„. 

was  (;,»cn  and  tlien  die  precipitate  was  Hushed  from  the  tc;r™'traminopcnt:.merhylcne  Jinitrate,  is  judged  hy 

,  .  reactor  onto  a  large  cloth  supported  on  a  natural  ,hc  1  raunl  lest,  was  claimed  to  le  hi  alter  than  for 

drainage  filter  (as  lor  lead  azide).  After  three  additional  *DX. 

displacement  washes,  the  cloth  was  folded  over  the  tetra- 
cene  and  the  ensemble  placed  in  a  plastic  bucket  to  be 
transferred  to  the  storage  area, 

I).  hor  *1  etracene,  which  had  to  be  dried  piior  to  use, 
the  washing  on  the  cloth  was  followed  by  washing  with 
some  76%  ethyl  alcohol  cnnta;ning  some  methyl  alcohol. 

After  dehydrating  with  alcohol,  the  cloth  was  folded  over 
the  material  which  was  then  placed  in  n  plastic  bucket 
and  tiaasferred  to  the  storage  area. 

K.  the  yield  of  Totracenc  when  using  3.0  kg  of  amino- 
guanidine  sulfate  was  2.0  to  2.7  kg. 


The  following  priming  mixtures  containing  Tetraccnc 
are  listed  in  Kef  3: 

I.  I’rim  ng  Mixture  No  \0/.(0,  used  for  rifle  and  pistol 
cartridges;  Tetraccne  3,  Pb  r.typlmate  30,  Ha  nitrate  12, 
Ca  s'ilicidr  10  and  Pb  d*oxide  5%. 

II.  Duplex  ‘Cup  Mixture  for  use  in  20  mm  and  37  mm, ns 
well  as  in  some  iatger  sheiis .  consisted  of  u.3u  g  oi  Pb 
azide  92.3  and  Tetracene  >.5%  pressed  at  100  kg/cm1 
ove.  0.03  g  of  unwaxed  PKTN  pretsed  at  500  kg/cm  . 

III.  priming  Mixtures  used  for  pistol  unu  'i;|e  cartridges: 
Tetracene  2-3,  Pb  azide  30-35,  Ha  nitrate  10-35,  Ca 
silictde  6-12,  Pb  peroxide  5-8  and  Sb  sulfide  0-9%, 

Tetraceae  was  used  in  initiating  mixtures  call  ;d  Sln- 
oxydx  at  re. 

(be*  also  Tfttm-enc  in  the  general  section). 

Itefcrcncea; 

1) PU  Kept  95,613  (1937).  Section  K 

2)  A.Stctthachrr,  Sprung-  uml  Schicastoffr,  Zurich  (1933) ,  pp 
9Knnd  107 


8DX.  *  . . 

Kcfercnce:  G.Kbmcr,  Pill.  Kept  85,160  (1936),  p  16. 

Tetronlfrocorbozol  oder  Gelbmehl  (Tctrunitrocarb.zole  or 
icllow  Flour,  aabreviated  m  this  work  as  TeNCbz)  Its 
preparaoop,  properties  nnd  uses  are  described  in  the 
general  ser..on  under  (  arbnzole. 

TeNCbz  was  proposed  during  UU  II  in  be.manv  as  a  sub¬ 
stitute  lot  (Jack  powder  in  illuminating  flares  o'f  rhe  rocket 
type  (Kef  1),  Due  to  the  fact  that  TeNCbz  was  non-hygro- 
scopic  and  non-corrosive  it  was  expected  to  completely 
replace  toe  black  powder  in  igniter  compositions.  (Kel  2). 

According  10  Ref  2,  the  Germans,  prior  to  1935,  used 

black  powder  as  the  main  ingredient  of  their  pyrotechnic 

'intermediate'  igniter  compositions  and  it  was  observed 
that  their  storage  in  contact  with  magnesium  containing 
flare  or  star  compositions  (such  as  Mg  20,  Ha  nitrate  57 
'"»•  chlorinated  polyvinyl  chloride  23%)  resulted  in  de¬ 
terioration  of  the  pyrotechnic  devicen.  This  wnx  caused 
by  the  interaction  between  the  sulfur  (of  black  powder), 
magnesium  (of  the  tlare  nrstn-)and  moisture  (of  atmosphere), 
giving  hydrogen  sulfide  and  magnesium  oxide.  On  further 
storage,  the  hydrogen  sulfide  uttacked  the  lead  salts 

(ruth  as  VI.  azide  or  Pb  styphnotc)  ol  the  unmet  thus 

►  rendering  them  unserviceable* 

To  avoid  the  destruction  in  storage  of  pyrotechnic 
devices  containing  magnesium,  it  was  proposed,  in  in.15 
oo.mP,  0C|e  ohc  ,  roUvler  type  "intermediate"  com- 

30  aml  AI  i».w!ier  '(''r  "'  . 'l>NC'"’  W'  K 

References: 

U  'c i,ar^,onl  c,os  R'P‘  25-18  (1935),  pp  27-8 
2)  ll.j.l.pplg,  CIOS  Kept  12-36  (1935),  up  13-13. 


5)  L.M. Sheldon,  CIOS  Report  27-38  (1935),  pp  9,  11  & 
13-13. 

Tetro-Di-Solz  (Tetra-Di-Salt),  described  in  the  general 
section  oa  Tctramctltylammonium  Dinitrate,  was  prepared 
in  Germany  by  dissolving  the  Tctn-Salz  (see  below)  in 
hot  60%  nitric  acid  and  allowing  the  solution  to  cool.  The 
crystals  obtained  by  filtering  were  dried  in  a  vacuum. 
The  salt  was  stable  at  temperatures  up  to  100°.  Its  mixtures 
with  ammonium  nitrate  and  a  small  amount  of  RDX  were 
found  to  be  suitable  for  filling  projectiles. 

(See  also  general  section). 

Reference: 

PB  Rept  78,271  (1947),  p  22. 

Totrahydrofurcm  (Tetmhydrofurane)  is  described  in  the 
general  section.  Tetrahydrofurane  and  its  intermediates 
were  produced  during  WW  11  by  the  IG  Farbenindustrie  at 
Ludwigs  hafen. 

Reference:  CIOS  Report  29-12  (1936). 

Tetromathy  I  ammonium  Dlnltrote  .  Same  as  Tetra-Di-Snlz. 


Tetronltromethone  (TcNMc).  See  Tctan  odef  '(-Stuff. 

Tetranltrodiphenylaminsulfon  oder  Gelbmehl  S  (Tetra- 
nitrodiphenylamine-sulfone  YclPw  Flour  S).  See  general 
section  under  Dirhrnyl amine.  It  was  proposrd.during  WW  11 
in  Germany,  as  a  substitute  for  black  powder  (See  also 
GP  Powder  and  Tetranitroearhazol), 

Reference:  CIOS  Kept  25-18  (1935),  pp  27-28. 

Tetro-Salx  (Tetra-Salt)  is  described  in  the  general  section 
under  Tctramethylammonium  Nitrate.  This  substance  is 
not  an  explosive  by  itself,  but  it  forms  powerful  explosive 
compositions  when  mixed  with  oxidizing  agents  such  ns 
nitrates,  it  was  prrpd  in  Germany  in  the  pure  state  by  the 
interaction  of  methyl  nitrate  with  trimcrhylaminc.  The  mix¬ 
tures  of  Tetra-Salt  with  nitrates  were  found  to  be  suitable 
for  filling  projectiles  and  for  making  propellants  for 
cannon,  as  well  os  for  rockets. 

References: 

1)  PB  Rept  85,160  (1946)  2)  PB  Rept  73,271  (1947), 


Tstrarnethylammonliim  Nltrnle  .  Same  as  Tetm-Snlz. 

Totramethylnltramlnotetramethylmjthona.  See  in  the  general 
sectiun  under  T.  This  compound  was  suggested  as  an 
ingredient  of  explosives  containing  R-Sotx  but  was  not 
found  as  satisfactory  ns  dlmathylathyUnedlnllramlna . 
Reference:  G.RUmer,  PDL  Rept  85,160(1946),  p  16. 

2,4,«,8-Tatfonltramlno.l,3,3,7,9.p»ntom#thy!an«.l,9.dlnltrats 

(O2NO)CII2-N(NO2)-CM2'N(NO2)*Clli!'N(NO2)-CH2'N(N02)- 

Ctl2(ON02),  crystals,  m  p  211°.  Wns  obtained  duiing 

WW  II  as  a  by-product  of  manufacture  of  RDX  using  either 
the  F.-Salzor  K-Salz  process.  Doth  of  these  processes  ate 


T*lrn-Soli-P*rchlorol  (leim-'alH'prclilow.ie)  .  This  com¬ 
pound  practically  Insoluble  In  water,  was  obtained  liy 
(renting  TliTIlA-Snl*  with  pctclilnilc  acid.  When  ignited 
the  substance  burned  with  n  small  hlulnlfwltlte,  sparkling 
flume.  This  behavior  suggests  thut  It  might  be  useful  in 
Pyrotechnic  compositions. 

Reference:  PH  Kept  78,271  (1947),  p  21. 

Tstryl  (2,4,6-Trtnitrophenylmethylnitrnmine)  is  described 
In  the  general  section.  Used  by  the  Germans  during  WW  II 
ss  u  suMmontcr  In  some  projectiles  nnd  ns  a  lairsting 
charge  in  some  land  mines. 

Following  is  a  brief  description  of  the  semi-continuous 
method  of  msnufseture  as  used  at  the  Ttoisdotf  Fabrik, 
D  A -G  .The  installation  ennsiated  of  two  stainless  steel 
nlttntors,  several  stabilizers  and  one  crystallizer. 


tier  I  Oh 


t 


a'  adding  60  liters  of  mixed  nitric-sulfuric  mid 

tn  the  first  vessel  and  starring  the  agitation,  the 
w-,s  conducted  l>y  eonrinumis ly  adding  equal 
volumes  of  a  sulfjrie  acid  solution  ot  dinirrnmcthyl- 
aniline  and  mixed  acid,  as  above.  The  temperature  was 
ni.tiutaintsl  ,it  40  C 

bl  I  he  slurry  of  tctn'l  and  arid  tvas  nin  continuously 
into  the  'ml  vessel  v.hi  re  the  temperature  was  maintaine  d 
at  ;v 

c)  I  he  c.-ntenrs  of  the  2nd  vessel  were  run  continuously 
through  a  stainless  steel  sleeve  where  crude  retry! 
separated  from  the  spent  avid 

‘I)  Ity  means  of  a  lame  aii»n»;nt  of  water,  the  crude 
tei'yl  was  transferred  to  a  series  of  stabilizers  where 
It  was  Washed,  first  with  water,  then  with  a  dilute  soda 
ash  soli:. -an  and  .ig.lin  with  water 

e)  1‘he  moist  tetryl  was  rerrystallized  from  acetone 
hy  a  special  process  (very  vaguely  descrihed)  and  then 
dried  and  screened. 

According  to  BIOS  Final  Kept  611  (1915)  Tetryl  was 
also  used  in  l-sclibach  Gasless  Flcctric  i relay  Detonators 
manufd  at  tlie  Troisdorf  Fabrik,  |)  A  -G  . 

Reference?.: 

!)  I’ll  Kept  95,613  ( 1 9r|7>,  Section  S 

'?.)  Stettbacher  Sprcng-  und  Scbicsstoffe  (19-1H),  pp  77-78. 

Thor  ond  "Kor!”  Mortars  were  actually  heavy,  short 
barrel  hoVvitzcrs,  designed  by  Krupp  Go  for  the  destruction 
of  very  strong  fortifications.  In  some  ways  these  weapons 
resembled  the  Big  Bertha  20  inm  =  16.5“)  gun  used  during 
UU  1.  File  Tlior  and  Karl  weapons  were  furnished  in  two 
calibers,  5(f)  mm  and  610  mm.  The  610  mrn  barrel  was 
h  calibers  long  and  fired  a  -MOO  lb  shell  to  a  distance  of 
nearly  1  miles.  In  ordei  to  increase  the  range,  the  craddle 
was  modified  to  take  a  smaller  tube.  This  gave  a  540  mm 
weapon  which  fired  a  3410  !b  shell  to  a  distance  of  about 
■  >  null's:  To  increase  the  mobility  of  each  weapon,  it 
was  mounted  on  a  modified  PzKpfw  IV  chassis  (See  also 
under  Panzer). 

Reference:  G.H.Jarrott,  “Achtung  Panzer",  The  Story  of 
German  Tanks  in  ttU  II,  Great  Oaks,  HI)  1,  Abcrdren,Md(  1948) 
According  to  the  "Fncmy  War  Materials  Inventory 
List  Supreme  Head,, carters  Allied  l-xpeditionary  Force. 
April  1  '15,  P  114,  the  weapon  designated  Karl  Mrs  or 
Korl  Gerot  was  made  in  two  sizes  54  and  61. S  cm. 

Thunder!*  (Thundcritc)  A  permissible  explosive  manufactur¬ 
'd  at  the  beginning  of  this  century  at  the  Schlehusch 
I'ahrik  D  A  -G  and  introduced  into  Knglund  undei  the 
name  of  Coalite.  It  consisted  of  Am  nitrate  91-93,  TNT  3-5, 
floor  3-5  and  moisture  0.5%. 

Reference: 

J. Daniel,  Dictionnairc  dcs  Matieres  Fxplosivcs,  Dunod, 
Paris  (1902),  p  767. 

Tiefhonder  Verfohren  (Deep  Bonding  Process).  This  term 
designated  a  method  of  deep  surface  treatment  of  sintered 
metal  projectiles  developed  hy  Dr  V.Duffek  and  collabo¬ 
rators  .The  method  was  claimed  to  diminish  the  wear  of  gun 
barrels  anil  to  increase  the  effectiveness  of  armor  penetra¬ 
tion  of  these  projectiles. 

Previous  to  W'W  II,  the  Germans,  in  some  of  their 
rapid-firing  guns,  used  projectiles  containing  either  a 
lead  core  or  a  lead  head  with  n  sheath  made  of  cast  Iron 
plated  with  tombak  mctol  (an  alloy  of  Cu  nnd  Zn).  Beginning 
about  January  1941,  when  a  shortage  of  l.-ad  developed, 
the  Germans  fied  to  uae  projectiles  made  entirely  of 
sintered  iron.  However,  the  use  of  these  projectiles  wus 
not  n  success  because  the  wear  of  tile  bore  wus  so  great 


that  after  about  400  rounds  the  gen  became  unusable. 

In  order  to  ueerease  the  fticli. . .  attempt  was  made  to 

z.ncate  the  sintered  iron  projectiles,  but  this  method  did 
not  decrease  friction  sufficiently  Ct>  effect  a  noticeable 
Veered  sc  in  th«*  wear  of  the  bore.  i.  ;>!  . 

Knowing'  that  some  crystalline  inorganic  compounds 
|>.  sscss  the  property  of  showing  decreased  friction  when 
subjected  to  high  i  imperii  turds,  high  pressures  ,  or  to  a 
certain  extent  to  impact  stresses.  Dr  Duffek  proposed  to 
cover  rile  sintered  metal  projectiles  with  such  substances. 
The  surface  covering  was  achieved  by  the  phosphatizing 
process  fused  in  industry  to  reduce  corrosion),  which 
consisted  essentially  of  a  treatment  of  an  iron  object 
with  an  acidic  phosphate  solution  (Pnrkrrizing)  As  result 
uf  this,  a  thin  layer  of  crystalline  iron  phosphate  was 
deposited  on  the  surface  of  the  metal. 

Although  this  method  of  phbspliattzing  decreased  the 
friction  of  projectiles  in  the  bore,  tilt*  amount  of  phosphate 
deposited  on  the  surface  was  so  slight  as  to  he  removed 
hy  passage  of  die  projectile  through  the  bore.  This  meant 
that  if  the  method  were  to  be  used  for  armor-piercing  projec¬ 
tiles  there  would  not  be  enough  low-friction  surface  material 
left  to  improve  the  penetration  of  armor. 

The  investigation  of  Dr  Duffek  was  continued  .and  on 
the  strength  of  his  suggestions  a  process  was  developed 
by  the  Metnllgcscllsclmft  A  -G  ,  Frankfurt  a/M  (Dr  I.. 
Schuster)  (Ref  2),  which  permitted  deposition  of  •  thicker 
surface  layers  of  phosphate  crystals  due  to  Keeper  penetration 
of  the  phosphate  solutions  iptn  sintered  iron  objects. 

This  process,  called  Ticfboadcr-Verfahren  (Deep 
Bonding  Process),  may  be  conducted  by  otieof  three  methods 
described  in  the  patent.  The  following  method  was  rec¬ 
ommended  by  Dr  Duffek:  ;j. 

a)  Treat  the  sintered  iron  article  with  vapors  of  tri¬ 
chloroethylene  in  order  to  remove  any  oil  or  for  from 
the  pores 

b)  Transfer  the  article  to  a  bath  containing  8  g  of 
NnOII  and  2  g  NuNO^  per  liter  and  maintained  at  95° 

c)  After  remaining  there  for  exactly  one  minute,  remove 
. ;  .  .the  article  and,  without  rinsing,  place  it  in  a  bath 

consisting  of  solutions  of  Zn  phosphate  and  nitrate 
(containing  5.4  g  Zn,  7  g  P  O  and  6.9  g  NO  per 
liter).  The  bath  is  maintained  at  950  3 

d)  After  keeping  in  the  bath  for  5  minutes,  remove  the 
article  and  rinse  it  thoroughly  under  cold  water 

e)  Treat  the  article  for  one  minute  at  9>°  in  a  hath 
containing  5  g  of  a  mixture  consisting  of  30*:  Na 
silicate,  45%  NuNOg  and  25%  NaOII  per  liter.  Then 
place  it  for  40-60  seconds  in  a  hath  containing  a  solution 
of  0.5  g  Nc  chromate  per  liter  of  water  and  maintained 
at  95 

f)  Remove  die  aritolc  nnd  dry  it. 

It  was  claimed  l*y  Dr  Duffek  that  when  sintered  iron 
bullets  treated  by  this  method  were  fired  from  a  pistol 
(in  1942)  there  was  no  noticeable  wear  of  the  bore  even 
after  4600  rounds.  This  was  considerably  better  than  with 
the  pre-MW  II  bullets  with  a  lead  core. 

1  9"  s,r*ngth  of  this  success,  Dr  Duffek  was  allowed 

y  the  German  Uar  Ministry  (near  the  end  of  WW  II)  to 
develop  a  new  type  of  AP  (armor-piercing)  ptojectile.  After 
prolonged  investigations,  tilt  following  method  was  dc 
veloped; 

A  sintered  iron  sheath ,  consisting  of  fine  grains  of 
iron  on  the  inside  layers  and  coarse  grains  on  the 
outside  sheath,  was  welded  to  the  surface  of  an  ord¬ 
inary  solid  steel  projectile.  The  welding  was  done 
by  the  high-frequency  method  (Hochfrequenz)  develop  d 
by  the  Siemens  Co  .  Then  the  .surface  of  the  shell  was 


iwt  I91; 


t rr.lte.i  py  tin*  Deep  Bonding  I'roerss,  «s  described 
above. 

About  "j (>  projecrilrs  caliber  20  mm,  and  some  37  mm, 
we  re  prepared  by  ill  is  method  and  then  tested  by  firing 
against  a  '  cm  thick  chromium  nickel  steel  armor  plote 
placed  at  a  distance  ol  200  meters.  I  he  results  showed 
that  the  average  penetration  was  about  2/3fd  deeper  than 
with  an  untreated  standard  AP  shell. 

Heletenees: 

1)  Or  V.Duffck,  Report  to  the  Command  of  the  German 

Forces  (Document  of  the  Chemiseh-technische  Reichsan- 
st.ilt,  Merlin;  and  private  communication 

2)  Mctallgrsellschaft  A  «G  ,  Frankfurt  a/M,  (irr  Pat  M 
I  *>  30H *5  V1/48J,  Jan  26,  1012. 

‘Tiger*  I,  II, etc.  Nicknames  for  a  series  of  heavy  tanks. 
(See  under  Panzer), 

T'lt  *  Type  Igniter  (Kippziinder).  See  under  Igniter. 

Titanium  Alloys  and  their  methods  of  manufacture  in 
Germany  are  described  by  L.S.Musch  fc  K.H.Freyer, 
PM.  Kept  100,000  (1918-1919).  Some  of  these  alloys  were 
used  as  components  of  ordnance  items. 

Titanium  Totracfilorldo  (Titanchlorid),  designated  as 
I'M  t  is  described  in  the  general  section.  It  was  used  by 
the  Germans  as  a  smoke  producing  agent  in  some  hand 
grenades. 

(Sec  also  under  Smoke  Hand  Grenade). 


T-Mlne.  See  under  Landminen. 
TNT  .  See  Trinitrotoluol  (Trotyl). 


Toluol  (Toluene)  is  described  in  the  general  section.  The 
manufacture  of  toluene  in  Germany  was  discussed  by 
V.F'.  Faragher  and  V.A.  Home, US  Bur  Mines  Inform 
Circ  7376  (1946).  The  author*  interrogated  Dr  Pier  and 
the  staff  of  I  <'.  '•u.-hr.iim.'u;  trie,  ^  t»  •  Ludwigs  ha  fen  and 

Oppau  ;  C  A  41,  52*4  (1947)  J . 

Note:  Arcor«lin#  10  II.  Ualtcr  cl  al,  PB  Kept  78,271  (1947), 
The  Germans  dcrvclopc'1  a  method  lor  the  manufacture  of 
toluene  by  the  interaction  of  benzene  and  methanol  in 
the  presence  of  phosphoric  acid.  The  method  ia  not  de» 
scribed.  '  1 

The  German  ritration  grade  toluene  ohtained  front 
the  cool  tar  industry  contained  0. 7  •  0.871  paraffins,  while 
synthetic  toluene  contained  about  0.5%. 

p.Telurjtsulfomld  (p-Tulcenesulfamide) .  See  Plasto).  It 
was  found  to  be  a  euitable  plasticizer  for  collodion  cotton. 

p. Toluol sulfosouraothylestar  (p-Toluenesulfunic  Acid  Ethyl 
Ester).  See  Mittel  AEP. 

Tonko.  A  liquid  rocket  fuel  developed  in  Germtny  during 
VW  II.  It  was  a  mixture  of  aniline,  monoethylaniline,  dl- 
metbylaniline,  gasoline,  uapthu,  triethylaminc ,  and  iao- 
hcxylomine  and  was  used  in  conjunction  with  nitric  acid 
to  propel  the  aif-to-tilr  guided  missile  called  Ruhrstohl 
X-4  (Reis  1  «r  2). 

According  to  Ref  3,  the  so-called  Tonko  230  consisted 
of  crude  m-*ylidine  57  and  triethylamine  43%.  It  was  used 
in  conjunction  with  strong  (98-1007.)  nitric  acid  (Salbei) 
serving  as  s  source  ol  oxygen.  i 

Kcferencen: 

|)  H.Gsttmann,  Weltrsumfshtt  No  6,  p  1)4  (19)1),  Jato 
Auxiliary  Rocket  Power  Plants,  C  A  46,  423)  (1932) 
2)  K.V.Gstlsnd,  Development  of  the  Guided  Missile, 


Philosophical  library,  N  V  (1952).  p  123 
3)  TM  9-1985-2  (1953),  p  216. 

Topfmlne  A(Pot-Sha|>cd  A/T  Land  mine).  It  is  described 
on  p  271  of  TM  (h-1965-2  (1953).  See  also  under  Landminen. 

TopjL  Sunder.  Pressure  type  igniter  designed  (or  use  with 
the  Topfmlne  ,  TM  9-19H5-2  (1953),  p  306  j  . 

Torpedo,  Eln  Mon  (One  Man  Torpedo).  See  U-Boat,  One  Man. 

To:oli»  (Totalite). Totalites  are  military  explvsi”es  con¬ 
sisting  of  ammonium  nitrate  (''ended  with  pc raffia .  These’ 
mixtures  were  the  most  inert  and  the  least  sensitive  of 
all  the  military  explosives  used.  Instead  of  paraffin, 
waste  oils  or  naphthalene  were  tried.  Stettbacher 
tried  to  use  Totalit  in  conjunction  with  thermite  priming 
(Thermitzudung)  but  could  not  get  good  results.  This  was 
due  to  the  fact  that  only  at  lower  densities,  such  as  1.25. 
did  the  Totalit  detonate  completely,  while  at  higher  ones, 
such  as  1.5  or  1.6,  the  detonation  w as  net  compl.-rr- 
Stettbacher  (Ref  1)  gives  the  following  properties  for 
the  Totalit  containing  5.4751  of  paraffin; 

vol  of  gases  at  NTP  971.5  1/kg,  heat  of  explosion  at 
Cv  water  vapor  1162  kcalAg  and  with  water  liquid 
1438  kcal/kg,  temp  of  ezploaion  )105°,  specific  pres¬ 
sure  (1)  12,021,  brisance  value  (B)  by  Kast  49.7xI06, 
veloc  of  deton  2500  m/aec  at  d  1.60. 

Note:  Definitions  of  values  (B)  and  (f)  are  given  in  the 
general  section. 

References: 

1)  A. Stettbacher,  Nitrocellulose  10,  109-10(1939) 

2)  A.Stettlncher,  Spreng-  und  Schicsatoffe  (1948).  p  106. 


Tot-KUMung(Dcsd-Cooling).See  geneial  section. 

ToNpraaaong(Dead-Presaing').  See  general  section. 

Tiitungskoaffl  slant  (Killing  or  Destruction  Coefficient). 

It  ia  the  ability  of  a  unit  weight  of  an  explosive  to  inflict 
casualties  or  to  cause  destruction  aa  compared  with  o 
unit  weight  of  a  standard  exploit*-,  »uch  as  TNT  f  A.Stett- 
bachcr,  Spreng-  und  Schieastoffe  (1948),  p  155  J. 

Trocar  Compositions  (LeuchtapunStae  oder  Lichtspur- 
slitze).  Compositions  used  by  the  Germans  during  VV  I 
were  described  by  Langhans  (Ref  1),  while  toat  of  those 
used  during  W  II  were  described  in  the  book  in  Italian 
by  Izzo  (Ref  3)  and  in  some  Picatinny  Araeoal  Technical 
Reports  (Reft  2,  )).  PB  R«Port  U  344.  listed  as  Ref  4, 
ia  the  condensation  of  somie  Picatinny  Arsenal  Reports. 

The  following  German  compositions ,  used  ia  tracer 
ammunition, are  described  in  the  book  of  Ixao: 

a)  Ignition  mixture:  Zr  13,  K  nitrate  12  and  black 
powder  75% 

b)  Intermediate  mixture:  Al  15.1,  Ba  nitrate  29.5, 

K  nitrate  12.0,  sulfur  6.0  and  Mack  powder  )7.47. 

c)  Illuminating  mixture  (tracer):  Mg  40,5,  Ns  nitrate 
34,3  and  wax  (synthetic,  type  L)  3.0% 

d)  Ignition  mixture;  Zr  52  and  K  nitrate  48% 

e)  Intermediate  minute:  Ba  peroxide  80  and  Al  20% 

f)  Illuminating  mixture  (tracer):  Ba  nitrate  74  and  Al  267 
The  following  iraerr  and  tracer  igniter  compositions, 

manufactured  by  the  Deutsche  Vaffen-  und  Munitior.s- 
fabriken  A  Ki  ,  LUb:ck,  are  described  by  H.Prploc  e: 
al  (Ref  6)i 

Day  ttacel  for  die  7.92  mm  bullet  SmKI.:  Mg  powder 
.3,  Ba  nitrate  45.3,  Na  carbonate  (aohydroue)  12.0 
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.iml  l.rsai/  restn  (phcimlformaldcliydc  ha  so)  |o.()*; 
•••'(o:  |l,o  trace  was  yellow.  |*'or  a  wl.ito  trace  the  Na 
carbonate  was  omitted  ami  flic-  amount  of  lla  nitrate  cor¬ 
respondingly  increased.  The  tracin);  length  was  00(1  meters. 

I  rarer  pruning  con  position  for  the  above  bullet: 

,  M  l  nitrate  (•!.■>,  Sr  peroxide  5.5,  re- 1  lead  I!).',  Me 
powder  M. S  an, I  shellac -1.0"c  .  ! 

--  i)  Night  tracer  far  too  above  bullet:  lla  peroxide  53,0 
Ha  sulfate  22.0,  Sr  peroxide  7.5,  K  nitrate  7.5  and 
.  Trsiitz  resin  10.0' . 

Sou:  The  .-a  sulfate  was  used  to  keep  the  temperature 
down.  |  he  tracing  length  was  (,00  meters. 

i)  Tracer  priming  composition  for  the  above  bullet: 

Ha  peroxide  .81.(1,  Sr  peroxide  5.0,  Sr  oxalate  5.0,  C;i 
stlicide  0.0  anti  Krsatz  resin  4.0% 

k)  Ked  tracer  for  SmKL  bullet:  Sr  nitrate  -12.5,  Sr  per- 
. oxide  17.5,  My  27.0,  l-e  lactate  5.H  and  pine  resin  9.2% 

\ote:  I  he  wo  ip,  lit  of  the  tracer  was  0.5  g  and  the  tracin,: 
length  500  yds,  I 

l)  Grceti  tracer  (or  the  above  ballet:  Mp.  25.0,  Ha  nitrate 
05.0  and  shellac  or  pine  tesin  10.0% 

Note:  I  he  weight  oi  toe  tracer  v.*as  0,77  y  and  the  tracin,* 
length  vtl,  yds. 

.  in)  Red  trace:  for  70  n)n)  AA  piins:  Sr  nitrate  57,  Mp. 

10,  Na  carbonate  (anhydrous)  8,  Sr  fluoride  5,  Mp 

stearate  I  acid  phenol  (onnaldehyde  10% 

ill  Yellow  tracer  for  20  mm  AC  puiis:  Ha  nitrate  57. 

Mp  19,  Na  carbonate  (anhydrous)  H,  Sr  fluoride  5, 

Mp  stearate  I  and  phenol  formaldehyde  10% 

o)  Yellow  tracer  for  20  mm  AP  ammunition:  dextrine 
0.5  phenol  formaldehyde  10.0  .  polyvinyl  chloride  1.0. 

Ha  nitrate  55.0,  Mp  2*1.5  and  Sr  flouride  5.0% 

p)  bed  tracer  for  20  mm  AP  ammunition:  Sr  nitrate 
55.0,  Mp  2*1.5,  Sr  fluoride  5.0,  dextrine  6.5,  phenol 
formaldehyde  10.0  and  polyvinyl  chloride  1.0% 

r)  Nipht  tracer  for  20  mm  ammunition:  Ba  peroxide 
55.0,  Ha.  sulfate  22.0,  Sr  peroxide  7.5  ,  K  nitrate  7.5 
and  phenol  formaldehyde  10.0%.  Used  without  priminp  > 
Note:  Could  lie  used  in  7.92  mm  ammunition  in  conjunction 
with  dim  priminp  composition  described  below: 

-  s)  Dim  priminp  composition  contained:  Ba  peroxide 
,  81,  Sr  peroxide  5,  Sr  oxalate  3,  Mg  (fine  powder)  9 
.  and  phenol  formaldehyde  4% 

t)  Hripht  priminp  composition:  Ba  peroxide  63. H2,  i 
Sr  peroxide  5.52,  lead  oxide  (l-*b  O  )  10.62,  Mp  (powder) 

.  I  5.98  and  shellac  *1.26% 

u)  Dark  ipnition  priminp:  Ba  peroxide  81,  Sr  peroxide 
5,  Sr  oxalate  3,  Ca  silicide  9  and  phenol  form 
aldehyde  4%. 

Table  61  pives  the  composition  of  tracers  und  their  ig¬ 
niters  as  determined  during  W  II  at  Picnlinny  Arsenal. 
(Sec  following  pages). 

References:  See  under  Table  61. 


rocer  Pro|ec*lle«.  Mnny  German  projectiles  were  provided 
itli  irarern.  Following  lire  some  tracer  projectiles  describ¬ 
ed  in  Refs  1  ft  2: 

a)  20  mm  Incendiary  -  Tracer,  Prcj  (Ref  1,  p  64) 

b)  20  mm  Incendiary  -  Tracer,  Self-Destroying  Pro;,  (Ref 
I.  P  56)  (Sec  Illustration  under  Self-Destroying  Prdj  ) 

c)  20  mm  APIIF  -  Tracer,  Self-Destroying  Pro!  (Ref  I, 
P  59)  (Se>-  illustration  under  Self-Destroying  Proj) 

d)  57  mm  Projectiles:  Al>,  Arrowhead  with  Tungsten 
'Carbide  Coro,  AP  Without  Cap  for  A/T  and  AA  Guns, 
•in:  for  A/T  and  C/30  Guns  (Ref  2,  pp  373,  382/  384, 

.  5117  and  511(1)  (See  illustration)  ’  ' 

e)  40  min  III:  Ptoj  for  AA  Gun  (Kef.2,  p  389) 

f)  42-211  min  Al*  Proj  with  Core,  for  Tapered-  Bore 
Gtin  (Ref  2,  R  375)  (See '  illustration  under  Tapered 
Bore  Gun) 

•  g)  47  mm  AP,  Arrowhead  Pro)  with  Tungsten  Carbide 
Core  (Ref  2,  p  376) 

h)  50  mm  nml  75  mm  Arrowhead  Proj  with  Tungsten 
Carbide  Core  (Ref  7,  pp  377-8)  (See  illustration  under 
Arrowhead  Projectile) 

i)  75  mm  AP  Projectiles  (Ref  2,  pp  408,  410,  423 
ft  424 

j)  76.2  mm  Russia,:  Design  Projectiles  (Ref  7.  pn  47H 

429  ft  431)  ’  "  * 


IT 


>«-«! 


k)  88  mm  AP  I’roicctiles  (Ret 
145-4  ft  i  ll.  8) 

l)  105  milt  \P  I'roiectiles  (ltd  2,  r>  . 

|6‘>)  /(See  illustration  ) 

in)  12K  mm  AP  Projectiles  (|;.,l  2,  pp  5HI-1) 

*|)  150  mm  I loC  Proj  for  Howitzer  (Ref  2,  p  487) 
o)  104  mm  Trench  Design  III.  Proj  for  Railway 
(Ref  2,  p  517)  y 

Proj  for  Railway  Gun  (Ref  2,  p  521) 
Proj  for  Theodor  Hruno  Railway  Gun 


Gun 


p)  20 \  mm  Hi; 

r)  2 -JO  mm  1 1 K 
(Kef  2,  p  524) 

s)  280  mm  III* 


Proj  for  Railway 


t)  mm  Anticoncrcte  Proj  for 

P  529). 

(See  also  illustrations  under  Granate). 
Abbreviations:  AA  Antiaircraft;  AP 


Gun  (Ref  2,  p  528) 
Howitzer  MI  (Ref  2* 


Antitank;  C  Capped; 
charge  (shaped  charge) 

References: 

1)  H.PepIoe  et  al,  CIOS  Kept  (1945) 

2)  Anon,  TM  9-1985-*  v’!95M. 
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Trauil  Dynamite  or  Guncotton  Dynamite- tjne  of  the  earliest 
dynarp-tcs  with  on  active  base.  It  was  prepared  by  Trauzl 
in  1067  by  impregnating  a  mixture  of  guncotton  25  and 
charcooi  2  parts  with  nitroglycerin  73  p  in  the  presence  of 
15  p  added  moisture.  It  was  handled  ill  the  moist  state, 
and  in  this  condition  it  could  be  detonated  with  a  strong 
blasting  cap.  It  propagated  detonation  completely.  A  similar 
explosive  called  Glyoxllin  was  invented  in  1867  by  the 
British  scientist  F.Abel. 

Itefcrences: 

1)  J. Daniel,  Dictionnaire  des  Manures  Explosives,  Dunod, 
Paris  (1902),  p  772 

2)  P.Naoum,  Nitroglycerin,  Williams  and  Willtins,  Baltimore 
(1928),  p  282. 


Trauxlsehn  Probn  (Trauzl  Test)  oder Blelblocltauabauchunga 
Frobo  (Lead  Block  Expansion  Test).  See  Trauzl  Test  in 
the  general  section.  ’  \ 

Tralbpulver  oder  Troibmlttol. See  Propellant. 

tTrolbsntxe  (Propellent  Substitutes).  The  following  sub¬ 
stances,  described  separately  elsewhere,  were  developed 
as  possible  substitutes  for  black  powder  and  smokeless 
propeliants:  I 

a)  Gelbmehl  (Tetnnltrocsrbazole) 

b)  Gelbmehl  S  (Tetranltrodiphenylsulfone) 

c)  GP  (Powder)  and 

d)  Ttiriitro  -  N  •  ethylnniline. 

Reference:  CIOS  Report  25-18  (1945),  RP  27-28. 


Treibspiogeigeachosa.Sec  Sabot  Projectile. 

Tremonlt  Sli  (Tremonite  SII).  One  of  the  permissible  ex¬ 
plosives  used  before  and  after  WW  I:  dinitroglycerin  33, 
col.od  cotton  1,  meal  12.  TNT  2.5,  Am  nitrate  26.5  and 
Na  chloride  25,0%. 

Reference:  E. Barnett,  Explosives,  N  Y,  (1919),  p  139. 

Troneh  Mortar  Bomb  Explosive  of  WW  I. According  to  l>avis 
(*943)  P  391,  the  following  composition  was  used:  NGu 
50,  Am  nitrate  30  and  paraffin  20%. 

Trl .  Abbreviation  for  Trinitrotoluene  (TNT),  aiso  called 
Trotyl. 

Triaten  oder  Tetranol.An  underwater  explosive  consisting 
of  RDX,  TNT  and  A1  powder.  It  was  similar  to  Torpex  de¬ 
scribed  it.  the  general  section.  At  least  four  varieties  of  Tri- 
alens  arc  known:  Tnalei:  105,  Trialen  100,  Trialcn  107, 
and  Tr:alcn  109(bcc  105,10,,,  107  .*  luV*. »„it  «**- 

Trialcns  was  used  lor  filling  the  V*2  rocker  warheads. 
(See  also  under  L'nterwasse.rsprcngstoffc). 

Trlcinat  odor  Trlxlnat.  See  Bleitrinitrorcsorcinar. 

Triethyi  one  ply  cold  ini  trot  o  .  See  Triglykoldinirrot . 

Trlfllykoldlnltrof  (Triethylencglycoldinitrate)  (TEtiDNl.S,  c 
also  in  the  general  section.  It  was  proposed  by  General 
Gallwitz  for  use  as  a  gelatinizer  in  cool  double-base 
propellant  (G-pulver)  destined  for  tropical  climates,  such 
as  Africa.  Although  TKGDN  is  much  less  volatile  than 
DEGDN  it  is  mote  volatile  than  NG  (about  1,5  times). 

It  has  good  chemical  stability  and  is  a  good  gelatinizer. 
Its  calorific  value  Q  is  750  kcal/kg.with  l^O  liquid. 
It  is  obtained  by  the  nitration  of  triethyleneglycol  (TEG), 
a  by-product  of  the  manufacture  of  diethyleneglycol  (DEG). 
The  highest  yield  of  TEG  is  below  20%,  the  test  being 
DEG.  For  safety  reasons  the  spent  acid  must  be  drowned, 
which  makes  the  process  rather  uneconomical. 

Following  is  a  brief  description  of  the  nitration  as  practiced 
at  the  Kriimmel  Fabrik,  D  A  -G  : 

500  kg  of  tech  TEG  (which  usually  contained  some 
DEG)  was  run  slowly  into  mixed  acid  consisting  of 
70%  nitric  and  30%  sulfuric  acids,  stirred  and  maintained 
at  25  C.  After  30  minutes  of  nittatior.  the  mixture 
was  drowned  (see  Note)  in  a  large  volume  of  cold  water. 
The  separated  oil  (TEGDN)  was  washed  twice  with 
cold  water,  once  with  dilute  soda  ash  solution,  and 
finally  again  with  water.  The  yield  was  650  kg,  or 
130%  of  TEG. 

Note:  As  the  mixture  obtained  on  nitration  ot  TEG  is 
extremely  unstable  it  was  not  allowed  to  stand  to  effect 
the  separation  <•’  oil  (TEGDN)  from  the  spent  acid,  as  is 
the  general  practice  with  other  nitrated  glycols,  glycerin, 
etc.  Another  resson  why  the  mixture  was  drowned  is 
explained  by  rhe  high  solubility  of  TEGDN  (8  9%)  in 
undiluted  spent  acid  and  comparatively  low  aolubility  in 
an  acid  diluted  by  water. 

Following  were  the  propertiea  of  technical  TEGDN: 
N=12.l  to  12.2%,  vs  theoretical  11.67%  (aee  Note  below), 
colot-btownlsh,  d=  1.335,  thermal  stability-satisfactory  (the 
82°  Kl  teat  gave  20  minutea),  impart  sensitivity-could  not 
be  exploded  by  the  impact  of  2  kg  weight. 

Notet  The  high  N  content  of  tech  TEGDN  m.,y  he  due  <0 
the  presence  of  as  much  as  21%  of  DEGDN. 

Reference:  O.W.StickUnd,  PB  Rept  925  (1945).  pp  13  A 
60. 
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Tfilons  arc  ex trcinoly  toxic  products  discovered  before 
**  11  Switzerland  anti  in  Germane  during  research 

studies  on  insecticides  derived  fre  ..  phosphoric  acid. 
Or  U  irth  o:  Merlin  studied  the  toxic  properties  of  these 
compounds  with  a  view  to  their  military  application  and 
recommended  some  of  them  to  the  German  Government. 

About  two  hundred  toxic  derivatives  were  prepared  in 
the  laboratories  of  I  C  Farbcnindustrie  ut  l.udwtgshafen 
but  only  tile  following  three  were  considered  suitable  for 
military  implications. 

a)  Tobun  (Trilon  83  or  T  81, also  called  T  100)  was  the 
ntoouethyl  ester  of  dimelhylr.minocyunopbosphoric  acid, 
O 


(Gil  )  N-P-OC  II  was  prepd  by  treating  tlic 

3  2  ,  2  5  * 

CN  ! 

bichloride  of  dimcthylaminophosphnric  acid  (an  irritating 
agent  called  Product  39)  with  Na  cyanide,  ethanol 
and  chlorobenzene.  Technical  Taboo  woe  ..  ,l.!rl;  l,re...;. 
oil  with  a  fishy  odor  and  d  1.077  at  20°.  In  the  pure 

state  it  w«is  colorless. 

labun  was  planned  to  la*  used  in  chemical  bombs 
and  rockets.  Initially  rho  '1‘almn  used  in  munitions 
contained  5%  rhlorobenzene  (Tabun  A )  but,  to  render 
this  product  more  stable  and  to  lower  its  vapor  tension, 
the  amount  of  chlorobenzene  was  increased  to  20% 
(Tabun  B). 


NQt5;  W*  compound  is  called  by  II. A. (  urtis,  CIOS  Report 
2S-0J  (1915),  p  24,Tarbun  or  Trilon  03. 


b)  Sarin  (Trilon  4b  or  T  4b,  also  called  T  114)  was  the 
monoisopropyl  ester  of  methyllluorophosphorlc  oeid. 


Gil  P  O  CM 

3  I  I 


prepared 


F  Clla  by  the  •  salt  ntoeess 


or  by  the  rearangement  process  menroned  but  not  de¬ 
scribed  Gollomp.  Sarin  was  a  colorless,  odorless 
and  very  volatile  liquid  about  3  times  as  toxic  os 
Tabun. 


Due  to  the  fact  thut  Sarin  was  more  toxic  and 
more  resistant  to  heat  than  Tabun,  it  was  planned  to 
use  it  in  munitions  in  preference  to  Tabun. 

According  to  Mcl.eod  (Kef  2)  ,  Sarin  was  in¬ 
vented  by  G.Schiiiuer  and  is  called  rile  "nerve  gas", 

c)  Soman  (Irilon?)  was  the  monoptnocollc  eitor  of 


O  CM 

j  «  i  3 

methyl fluorophosphoric  odd.  CM  P  O  Cll  .  ],  was 

3  i  i 

F  G(CMj)j 

prepd  according  to  Collomp  in  a  manner  similar  to 
Sarin. 

Soman  was  a  colorless  liquid  having  an  odor  of 
camphor.  It  was  less  volatile  than  Sarin  hut  even  mote 
toxic. 

Prod  iter  ion  of  Tritons  started  about  1940  in  a 
specially  constructed  factory  at  Dyhernfurth-ati-drr 
r ><!'••»  4(1  loll  from  llrcnlnu.  The  factory  was  never  dis¬ 
covered  l.y  the  Allies  and  is  now  in  the  hands  of  the 
Kiisftinnn, 

Keferences: 

I  )Cnpt  Gollomp,  Kevtic  Mennoel  de  I.’ At  nice  de  I  A  it 
No  17,  <V  roller,  1949 

2)  K.O.Mt f.eod,  Clicm  Fngrg  News  32,8(1931). 


T.i.nvlhylominooxlde  Nitrate,  (UU^NifOMXO.NO  ).  This 

compound  was  prepd  by  Walter  ct  ai  by  treating  tr.methyl- 
aniinooxide,  (GM^NO,  which  is  a  base  .with  nitric  acid. 

The  tri  me  thy  la  mi  nooxide  was  ptepd  by  the  oxidation  of 
t rime tliylaminc,  (CIl^N. 

1  rimethylaminooxide  nitrate  proved  to  be  of  low  thermal 
.Stability  and  was  considered  unsuitable  for  use  in 
military  explosives. 

Reference: 

II. Walter  et  al,  German  Developments  in  High  Explosives 
PH  Kept  78,271  (1947),  p  8. 

Tri  methyl  ammonium  Nitrate,  called  by  the  Germans 
Tri-Soli  is  described  in  the  general  section. 

Trinol.One  of  the  names  for  Trinitronaphthalene. 

2(4,6-Trlnitramino-l,3,5,7-tetramethylene-l,7-dinitrote, 

(0i,N0)CM2M\(N02)CH2.N(N02)CMi!  N(N02)CMi[(0N02),m  p 

153  ;  was  obtained  during  W 11  as  a  by-product  of  the 
manufacture  of  RDX,  using  either  the  E-Salz  or  the  K- 
Salz  process.  These  processes  ore  described  in  this 
section  under  Hexogen. 

lhe  power  ot  trinitraminotetramethylene  dinitrate 
as  determined  by  the  Trauzl  Test  was  claimed  to  be 
higher  than  for  RDX. 

Reference:  G.  Romer  PBL  Kept  85,160  (1946),  p  16. 

Trinltroonlsol  oder  Trlsol  (Trinitroanisole)  (TNAns) 
See  general  section  under  Aniaole.  TNAns  was  used 
in  Germany  during  WW  I  as  a  filler  for  long  range  pro¬ 
jectiles  (Ferngeschiitzgranaten)  fired  against  Paris  and 
also  in  some  bombs. 

(See  also  Dinitroanisol). 

?f&Knce:  A‘  Stettbacher,  Spreng-  Und  Schiesstoffe.Zurich 

(1948),  p77. 


Trlnltrobemol  (Ttinitrobenzene)  (TNB).  See  general 
section  under  Benzene.  TNB  was  used  in  Germany  as 
a  military  explosive  under  the  name  of  Filler  70. 

Reference:  Allied  and  Enemy  Explosives,  Aberdeen 
Proving  Ground  (1946),  p  112. 

Trinltrochlorbenxol  (Trinitrochlorobenzene)  (TNCB). 
See  general  section  under  Chlorobenzene.  The  compressed 
TNCB  was  used  by  the  Germans  during  W  II  under  the 
name  of  Filler  60  and  was  cast  under  thenamcof  Filler  61. 
TNCB  was  also  used  in  admixture  with  Am  nitrate  under 
the  name  of  Filler  64. 

Reference:  Allied  end  Enemy  Explosives,  Aberdeen 

Proving  Ground  (  1946),  p  113. 

Trlnltrodlchtorbenxol  (Trinitrodichtorobenzene)  (TNDCB). 
See  general  section  under  Dichlorobenzene.  TNDCB  was 
used  in  Germany  as  an  explosive  and  also  as  an  insec¬ 
ticide. 

Reference:  PD  Rept  1820  (1943),  p  10. 


1 W  M  . .  I ki  y  c  >»**M»*««*d  durl, 

,  II  as  a  possible  substitute  for  black  powder  and  amok 

nn,f?nner0|rL  I  *  ,or  u*®  morisrs  end  Faus 

If;  Txf  d|fVf  ?pm?ef  ’**?  "'°rred  due  to  tho  unfavoril 
raw  matcilal  a  tuatlon  (See  alao  under  Trelbsatze). 
Reference: CIOS  Rept  25-18  (1945),  p  28. 
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Trinitron  ophfhol  in  (Trinitromiplithiilrnf*)  (I  NN),  ;»n«J  Di- 
rtitronophthcl  in  (Dinitronaphchalcnc)  (ONN)  were  used 
by  the*  Germans  during  V/tt  !I  in  sbmc  composite  ex¬ 
plosives,  They  were  manufactured  at  Semitin  Fabrik, 
Pardubice,  Gzecho-Slovakia.  See  also  general  section 
under  Naptha lene. 

Trinitroresorcin  (Trinitroresorcinol)  (TNH),  or  Styphnic 
Acid.  See  Trizin  . 

TRINITROTOLUOL  oder  TROTYL  (Trinitrotoluene) 
(TNT)  F'ullpulver  02  oder  Fp  02  (Filler  1902/  Cll  •* 
C;6.12(N02)  .  li  is  described  more  fully  in  the  general 

scciion  under  Toluene. 

TNT  was  officially  adopted  in  Germany  in  1902  as 
a  military  explosive .  carliet  than  in  any  other  country. 
Its  actual  use  by  the  Army  was  begun  in  1901,  and  the 
industrial  production  started  in  If/OA  at  the  Schlebusch 
Fabrilt,  I)  A  -G. 

For  the  description  of  German  methods  of  preparation 
of  TNT,  as  practiced  before,' during  and  after  WW  1,  see 
the  hooks  of  F.scales  (Ref  1)  and  Stcttbacher  (Kef  2). 
The  same  hooks  give  also  the  properties  of  TNT. 

It  is  to  he  noted  that  before  and  during  WV  t  the 
Germans  used  a  rather  complicated  process  for  the  man¬ 
ufacture  of  TNT.  This  was  due  to  the  fact  that  toluene 
in  those  days  was  rather  impure.  This  method,  described 
by  Kscalts  (Ref  1,  p  137)  was  briefly  as  follows: 

After  nitrating  toluene  by  means  of  wcuk  mixed  nitric* 
■sulfuric  acid  to  produce  MNT  (mononitrotoluene),  the 
crude  product  (mono-oil)  was  separated  from  the  mono- 
spent  acid,  then  washed  with  water  and  finally  with 
-weak  soda-ash  solution.  After  blowing  live  steam 
through  the  oil  (in  order  to  remove  the  benzene  present 
ns  on  impurity  ns  well  os  any  unnitruted  toluene),  it 
was  cooled  to  allow  the  p-MNT  to  crystallize  (m  p 
51.9  C).  Alter  separating  the  p-MNT  by  filtration,  the 
remaining  liquid  fraction  was  subjected  to  fractional 
.  distillation  under  vacuum  using  a  column  apparatus. 

1  The  o-MNT  came  off  first,  leaving  the  m-MNT  os  a  res¬ 
idue.  Only  p-  and  o-MNT  s  were  used  for  the  prepn 
of  military  grade  TNT.  The  m-MNT  was  used  for 
•  the  prepn  of  liquid  DNT-TNT  mixture  (Drip  oil)  useful 
as  an  ingredient  of  commercial  explosives.  Another 
method  was  to  distil  the  o-MNT  from  the  washed  mono¬ 
oil  and  then  to  cool  the  residue  in  order  to  separate 
the  p-MNT  from  m-MNT. 

The  method  of  purification  of  TNT  proposed  by  the 
Cl.emische  Fabrik  Grunau  was  described  in  Get  P  207- 
170  (1908). 

During  k/W  II  the  German  capacity  was  as  much  as 
55  million  pounds  of  TNT  per  month,  but  the  maximum 
they  ever  produced  was  49.5  million  in  April  1944.  The 
TNT  used  by  the  German  Army  had  a  m  p  of  80.4-80.5. 

The  manufacture  of  TNT  during  II  in  various 

German  plants  is  described  by  Stlckland  et  al  (Ref  5 
and  4)  and  Brooks  (Ref  6,  pp  38-41).  It  seems  that  none 
of  the  processes  used  in  Germany  was  as  efficient  (from 
the  point  of  view  of  speed  of  manufacture  and  yields) 
as  the  process  introduced  during  WW  it  into  this  country 
at  Keystone  Ordnance  Works,  Mesdville,  Penns,  by  Dr 
LA-Grogrroff,  and  finally  adopted  by  all  U  S  Ordnance 
plants.  The  maximum  German  yield  was  about  200  parts 
of  TNT  per  100  pts  of  toluene,  while  the  American  yield 
was  an  high  an  210  ptn  (average  yield  wan  205-208  pts). 


In  one  of  the  largest  German  plants,  the 
Fabrik  of  D  A  -G  ,  the  following  brtcli  method  was  used 
daring  WV  II: 

A)  Mononitration  consisted  of  the  following  steps: 

a)  Pre-nitrotion .  The  inonoinixcd  acid  (consisting  ,  t 
2K‘/.  11.510^,56  ,  ll^SO^  ami  ]65tll2Oj  was  "Jilt'd  to  tne 
charge  of  toluene  in  the  nitrator  2.5  parts  of  acid 
to  I  part  of  toluene.  The  temperature  was  maintained 
at  35-40°  by  cooling  coils  and  a  jacket 
h)  Post-nitrction .  The  mixture  was  transferred  to  a 
post  nitrator  where  it  remained  for  several  hours 
at  35-40  .  Total  lime  required  i or  a  full  charge  jf 
MNT  (5  tons)  was  5-6  hours 

c)  Separation . The  mixture  was  transferred  to  a  cast 
iron  vessel  where  it  was  allowed  to  stand  for  6  hours. 
The  waste  acid  (N  O  0.5*1,  II  SO  70",  and  a  small 
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amount  e.f  nitric  acid)  was  separated  and  went 
to  the  acid  recovery  plant  while  Che  oil  underwent 
purification 

d)  Purl  f  I  cation .  The  crude  oil  was  washed  with  water 
until  nearly  neutral  and  was  then  steam  distilled  in 
the  presence  of  NaOfl  (171  NaOII  based  on  the  total 
weight  of  MNT).  The  purpose  of  adding  NaOII  was 
not  only  to  neutralize  the  remaining  traces  oi  acidity 
but  also  to  transform  the  nitrocrcsols,  present  as 
impurities,  into  sodium  nirrocresolates,  which  are 
soluble  in  water).  During  Jic  distillation  the  first 
fractions  were  collected  separately  because  thev 
contained  some  unnitrated  toluene,  benzene,  ar.d 
other  volatiles  .  After  separating  the  MNT  from 
the  water-soluble  fractions,  it  went  through  caustic 
soda  washes  where  the  last  traces  of  nitrated  cresols 
were  converted  to  nitrocrcsolntes.  The  Jamp  neutral 
MNT  (yield  138-14451)  was  forced  by  compressed  air 
into  a  storage  rank  to  be  ready  for  dinitration. 

The  product  separated  rom  impurities  consisted 
of  96/e  °-  and  p-MNT  and  4  .  „f  in-MNT.  The  purification 
procedure  took  about  2  hours.  Total  time  for  the  preparation 
of  the  MNT  was  13*14  hours,  which  was  much  longer 
than  the  present  American  practice. 

D)  Blnltrotlon  or  Dinitrotlon  consisted  of  the  following 
steps: 

a)  Prc-nl»rotlon.  A  charge  of  MNT  was  mixed  with 
bi-spent  acid  (previously  diluted  slightly  with  water 
to  separate  the  greater  part  of  dissolved  DNT) 
in  order  to  use  up  any  residual  HNO^  as  well  as  to 
extract  the  last  traces  of  DNT 

b)  Nitration.  After  separation  from  (he  dilute  acid,  the 
oil  was  fed  into  the  dinitrator  containing  the  tri-spent 
acid,  consisting  of  4-55;  IINO^,  3-451  N2Os  and 

80"  I12S04,  and  cooled  to  30°.  During  rhe  addition  of 

the  MNT  the  temperature  rose  to  60-65°  and  then  fell 
to  55°  due  to  the  excess  of  unnitrated  MNT 

c)  Poat-nitroflon.ln  order  to  complete  the  dinitration, 
60-70"  nitric  acid  was  added  Co  the  above  mixture 
and  the  temperature  was  allowed  to  rise  to  70*72  . 

Note:  Time  required  for  total  dinitration  was  not  given. 
In  order  tv  ascertain  if  the  nitration  waa  completed,  a 
sample  of  dl-oil  was  taken  and  distilled  with  steam.  If 
no  MNTdistilled  off,  the  nitration  was  considered  complete. 

d)  Saporotlon.  After  allowing  the  charge  to  stand  for 
I  hour,  the  oil  was  separated  and  transferred  to  an 
intermediate  storage  vessel,  while  the  di-spent  acid 
(ca  5".  NO,,  0,6%  UNO,,  78-805;  11,80  #)  was.  slightly 
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•iilutrJ  .ui.l  w.is  mixed  with  MNT,  as  was  mm  tinned 
uti.Ui  ’{.»).  Alter  this,  it  was  transferred  to  a  storage 
i  tank  where'  it  was  allowed  to  remain  for  .1-c»  days 
before  l»etn^  sent  to  the  acid  recovery  plant.  Some 
additional  oil  separated  out  during  t  li«*  storage. 
Note:  Distillation  in  the  recovery*  house  of  the  di-wuste, 
as  well  its  n<  tlie  mono-waste  acids  mentiontd  picvitmsly, 
*:»ve  weak  nitric  acid  (S(J-SV\  UNO  )  .mu  wt  ,ik  >u!»ufic 

■  "2stV- 

(.)  Trinit*otion .  In  tlo*  older  Krummel  plant,  the  acid  was 
a *lded  to  .he  oil  while  in  the  newer  plant  the  reverse 
procedure  was  used  which  is  the  current  American  practice. 
The  new  .Method  was  essentially  as  follows: 

a)  mironoii.  i  he  it  iuiii  <«{«»*  «v«*s  di.u^J  v.iil,  £,j 

mixm!  .ui.l  <IINl>3  78%)  at  a  temp  of 

"i-Ti;  ,.ml  the  tii-i.i  1  was  added  gradually,  will, 
ugibitiun,  whi.c  tl.c  .temp  was  all owe.l  t.t  rise  to  HI* 
KS  .  The  reaction  was  completed  he  raising  the  temp 
to  90  and  maintaining  it  there  for  about  I  liours. 
I  ota I  time  of  nitration  was  about  (.  lu.uis 
t>)  Sepnrotion.  Tile  agitation  was  stopped  and  the 
.  mixture  allowed  to  settle  for  !;  hour.  Vlie  tri-oi* 
containing  residual  acid  '  1-2".  UNO  and  I-?”;  ||  SO  ' 
was  transferred  to  a  washing  house3and  the  tri-spo.i't 
5  “fid  was  slightly  diluted  with  water  (in  order  to 
precipitate  out  s tune  additional  TNI)  and  this  diluted 
aeitl  was  used  for  the  binitration  (see  above). 

Note:  Kr.ch  nitrating  house  was  provided  with  an  individual 
fume  recovery  plant.  The  gases  formed  in  the  nitration 
ware  removed  through  ventillators  and  forced  into  ab¬ 
sorption  towers  where  they  were  sprayed  witii  water,  thus 
(prrning  weak  nitric  acid  (50-5*i%  concentration).  This 
.u  ill  wits  removed  for  use  in  the  mononittation. 

I))  Purificorlon  of  TNT  consisted  of  the  following  op¬ 
erations: 

1  he  tri-oil  (milled  Rohtri)  was  given  sevc.al  water 
washes  at  VO  and  then  neutralized  at  80°  with  bi¬ 
carbonate  of  sotliu  The  resulting  product  bud  a  setting 
P°in,0  Of  78-7R.4  ,  much  lower  than  for  pure  TNT 
(80. H  )  tlue  mostly  to  the  presence  of  unsymmetrical 
TNT’s.DNT  and  other  impurities,  l'or  further  puri¬ 
fication,  the  r.eutral  tri-oil  was  stirred  with  an  equal 
amount  of  ^witter  at  above  HU*’  and  the  emulsion  cooled 
to  7 '(-76  with  constant  stirring  to  effect  crystal¬ 
lization.  At  this  point  a  saturated  solution  of  No 
Sulfite  (Rrllite)  was  added  with  continuous  stirring. 
The  resulting  slurry  wns  filtered  and  the  precipitate 
washed  with  water. 

Note:  The  Scllitc  treatment  removed  the  isomers  of  TNT 
(mostly  beta-und  gamma'  present  to  the  amount  of  d-d. 5°;, 
trtronitfometl.anc  (TcNMe)  present  to  the  amount  of  0.2-' 
O.VT  and  some  other  impurities.  Total  loss  from  this 
treatment  was  6  to  8%. '  The  resulting  product,  coiled 
Relnfrl  had  j  setting  point  (s  p  )  between  HO. (I  and  80.6. 
K)  Drying,  plotting  and  Pocking  operations  were  conducted 
as  follows: 

The  purified  TNT  was  lirntcil  to  (15-90°,  separated 
(while  in  the  molten  state)  from  water  and  then 
dried  In  special  water-heated  vessels  by  laibliliug 
dry  hut  lib  far  81-90  I  through  the  molten  muss.  The 
molten  IN 'I  Could  lie  sent  from  t|,-  diiers  cither 


directly  to  a  shell  loading  plant  or  to  a  tinker.  :hc 
product  with  asp  ol  80.6  ot  higher  was  called 
Grade  A,  that  with  a  lower  s  p  was  Grade  IJ.  Thate 
was  also  u  Grade  UK  (umkristallisiert)  with  s  > 
80.7-80.8  Which  was  prepd  by  reerystallizing  Grate 
A  TNT  from  u  watet  emulsion,  treating  the  crystals 
with  a  small  amount  of  sellite,  rinsing  with  water 
and  drying. 

!he  yield  at  the  Krummel  Fubrik  was  138-14?  parts  of 
pure  TNT  per  100  p  of  MNT,  or  200  p  TNT  from  100  p 
of  toluene. 

Capacity  of  the  Krummel  Fabrik  was  1,000  metric  tons 
per  month. 

H rooks  (Kef  (,)  and  \lendes  &  Little  (i<ef  10)  describe 
the  following  method  of  inantif  of  TNT  at  the  Allendorf 
l  abrik  of  Dynamit  A  -G  : 

Semi. Continuous  Method  consisted  of  the  following: 

A)  Mononitration  (continuous  process)  was  conducted 
in  two  stages.  Toluene  and  nitric  acid  were  fed  into 
two  pre-nttrators  where  the  mixture  was  vigorously 
agitated  for  [j  hour  at  35  •  About  93%  of  the  nitration 
was  accomplished  in  these  vessels.  Toluene  was  fed 
in  at  a  rate  of  1,000  lb  per  hour.  The  resulting 
emulsion  overflowed  into  one  main  nittator  and  then 
to  n  continuous  gravity  separator  which  was  a  rectan¬ 
gular  steel  box  packed  with  Raschig  rings.  The 
mono-waste  acid  was  drawn  off  through  a  trapped 
bottom  outlet  while  the  mono-oil  went  to  a  washer. 
Here  the  oil  was  washed  with  water  and  soda-ash 
solution  and  then  passed  through  u  series  of  stripping 
towers.  Live  steam  wns  Mown  through  the  towers 
to  remove  the  impurities,  such  os  unnitrated  toluene, 
benzene  and  paraffins.  The  refined  mono-oi!  was 
then  sent  to  the  hi-nit.ntot  or  shipped  to  other  TNT 
pi  ants 

D)  HI-  ond  Trlnitrotion  (batch  processes)  were  con¬ 
ducted  in  much  lu.gcr  nitrators  than  used  in  the 
U  S  A.  As  much  us  10,000  lb  of  mononitrotoluene  was 
treated  in  one  batch  (about  3  times  as  much  as  in 
the  USA. 

Hie  bi-nitration  took  about  3  hours  while  the 
•ri-nitration  required  6  hours.  Lor  this  reason  there 
were  twice  as  many  tri-nitraters  as  bi-nitrators. 

In  the  tri-nitratots,  the  mixed  acid  (consisting 
of  nitric  acid  24,  sulfuric  acid  76  and  water  0%) 
was  added  to  the  crude  DNT  (bi-oil)  while  maintaining 
the  temperature  at  83°.  The.-,  the  temperature  was 
raised  over  a  period  of  20  minutes  to  98°  and  maintain¬ 
ed  at  this  point  for  2  hours. 

Note:  There  were  no  bottom  outlets  in  the  nitrators, 
permitting  the  drowning  of  the  charge,  but  in  case  of 
fire  there  was  a  quick-opening  valve  which  permitted 
a  Inrge  stream  of  96%  sulfuric  acid  to  spray  into  the 
nittator  to  extinguish  the  fire  (Ref  6,  pp  9-10). 

C)  Purification  of  TNT  (at  Allendorf).  Tti-oil  was 
washed  with  hot  water,  and  then  crystallized  from 
fresh  hot  water.  After  drawing  off  the  watet  and  te- 
s  lurrying  the  product, it  w.s  treated  with  a  14%  aoln 
of  Na  sulfite  (Sellite)  of  pll  5  to  6  in  such  a  quantity 
that  there  wns  from  3  to  4  lb  of  Na  sulfite  per  each 
100  lh  of  TNT.  When  the  14%  soln  was  mixed  with 
the  INI'  slurty,  there  was  sufficient  water  present 
to  bring  the  strength  of  soln  to  about  3%  of  Na  sulfite. 
The  ted  water  was  filtered  aft  leaving  a  TNT  with 
setting  ptdnt  79.5  to  80* .  For  a  purer  product  (a  p 
about  80.5  )  the  partially  purified  TNT  was  remellcd 
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l>y  treatment  with  hot  water  an.)  then  treated  while 
'  in  the  molten  state  with  a  fresh  dilute  solution  of 
selli-e, using  n  total  of  I  lb  Na^SO^  per  100  Il>  TNT. 

The  resulting  red  watrr  w nr.  decanted  unJ  t!»«*  molten 
TNT  washed  twice  with  hot  water.  Then  the  hot 
wash  water  was  passed  through  Ci  cooling  units  to 
recover  the  TNT  which  was  dissolved  in  the  hot 
solution  and  precipitated  on  cooling  (Refs  6  8t  10). 

Note:  The  AUendorf  plant  consumed  102  lb  of  nitric  acid 
per  100  lb  of  TNT  (as  against  90  to  100  lb  in  the  USA), 
and  195*200  lb  of  oleum  (against  215  lb  in  the  USA). 
The  yield  of  M).4°-H0.5°  TNT  was  200  lb  per  100  lb  ol 
toluene  (against  205-208  in  the  USA  ).  Cost  of  1  lb 
of  TNT  was  0.555  mmk  (about  13d)  (Ref  6,  pp  11-15). 
which  was  Lumporable  to  the  price  in  the  U  S  A. 

D)  TNT  Wosto  Woter  Treatment.  In  order  to  eliminate 
■  the  expense  of  evaporation  of  waste  TNT  waters,  a 
special  method  was  developed  in  Germany  (on  the 
laboratoty  scale)  (or  treating  such  waters  in  the 
cold.  This  n  ethod  permitted  the  recovery  cl  some 
nitrobodies  (Ref  0,  pp  27*78).  In  this  process  the 
•  pH  of  waste  water  was  adjusted  to  5  by  adding  some 
sulfuric  acid.  This  was  in  order  to  free  the  otgunic 
acids  so  mat  they  could  lie  extracted  by  a  solvent 
colled  Phcnosolvan,  (presumably  a  mixture  of  butyl 
and  isobutyl  acetates)  made  by  I  G  larbenindustrie. 

’  After  separating  the  solvent  (containing  the  extracted 
,  material)  from  water  by  centrifuging,  the  solvent 
was  distilled  oil.  The  nitrobody  obtained  as  the  resi¬ 
due  in  the  still  was  intended  for  use  in  commercial 
explosives.  The  separated  waste  water  was  treated 
'  with  lime  to  bring  the  pll  to  7  and  then  steam  distilled 
in  order  to  recover  the  disso'ved  Phcnosolvan.  This 
left  a  yellow  colored  waste  water  !  from  which  9571 
of  die  nitrobodies  had  been  removed.  It  contained 
some  inorganic  impurities  which  were  assumed  to 
be  harmless  to  fish,  etc.  This  water  was  allowed  to  be 
ditched  (Ref  6,  p  27). 

Continuous  Vapor  Nitration  of  MNT  to  TNT  was  develop¬ 
ed  by  Dr  A.  Wille.end  a  pilot  plant  was  built  at  Allendorf 
Clef  6,  p  25).  The  plant  operated  at  the  rate  of  10  lbs  of 
TNT  an  hour  ,  or  3  metric  tons  a  month.  It  consisted  of 
four  major  units:  a)  an  atomizer  chamber  for  MNT,  b)  a 
tower  fo.  nitration,  c)  a  reflux  condenser  andd)  a  separator. 

The  atomizer  chamber  had  one  s^ray  nozzle  for  the 
MNT  feed  (which  was  preheated  to  100  )  and  u  2nd  nozzle 
to  introduce  nitrogen  gas  (which  was  preheated  to  100  ). 
The  resulting  mist  (vapor)  of  MNT  in  nitrogen  was  con¬ 
ducted  from  the  atomizer  chamber  to  the  bottom  o(  the 
nitrating  tower,  200  mm  inside  dion  and  2.5  m  high, 
made  of  stainless  steel  and  provided  with  «  stainless 
steel  spiral  coil  for  cooling.  The  mixed  acid,  contg 
30-35%  nitric  acid,  was  also  introduced  into  the  bottom 
of  the  tower  and  it  flowed  upwords  with  the  MNT  and 
nitrogen.  'Hie  temperature  of  the  material  In  the  tower 
was  maintained  at  92  and  the  current  of  nitrogen  gas 
provided  sufficient  agitation. 

The  acid  and  nitrobody  mixture  overflowed  at  the 
top  of  the  tower  into  a  rectangular  stainless  steel  box 
s (para tor,  where  the  TNT  settled  to  the  bottom.  The 
wnstr  acid  contained  15%  torul  nitric  arid  and  less 
rtitrono  than  with  the  batch  process.  The  nitrogen  gas 
.  together  with  nitrogen  oxides  and  organic  vapors  (such 
an  tet'onlfroniethane)  was  led  from  tin  tower  to  a  reflux 
condenser  which  returned  the  condensate  to  the  bottom 


ol  the  tower  (Kef  p  25). 

Monufocture  of  TNT  ot  Schlebusch  Fabrik  of  D  A  -G 
Botch  Procoss  (Kef  f>,  p  29). The  TNT  plant  at  Schlebusch 
was  built  in  190f>  -  the  first  plant  for  man  uf  act  arc  ol 
TNT  on  an  industrial  scale. 

The  TNT  plant  used  during  U51  11  was  constructed 
in  1935  and  consisted  of  one  line  with  four  houses:  hi*, 
tri-,  relining  nnd  drying.  No  mononitrucion  was  done 
because  the  MNT  was  received  from  I  G  l-'arbinindustric 
in  tank  cars.  Jn  the  bi-housc  batches  of  MNT  up  to  5509  kg 
were  nitrated  to  PNT  and  the  cycle  was  3  hours.  In  the 
tri-house  each  hatch  of  DNT  was  -1300  to  4400  kg  (about 
10,000  Ih).  The  maximum  production  of  one  lint-  was 
2500  metric  tons/’mc  ith  (about  5.5  million  lb). 

Continuous  Nitrotlon  of  MNT  to  TNT  at  the  Schlebusch 
Fabrik,  D  A  -G  (Method  of  J.  Meissner)  is  briefly  de¬ 
scribed  in  Ref  10.  .The  plant  war.  dismantled  after  termin¬ 
ation  oi  hostilities  and  shipped  tu  Kngland  where  it  has 
never  been  assembled. 

Note:  A  similar  plant  is  now  in  operation  in  Holland  (See 
Dutch  Section). 

Continuous  Nitrotlon  of  MNT  to  TNT  at  the  Schle¬ 
busch  Fabrik, D  A-G(Method  of  Demosff).  Dr  Demoeff  and 
collaborators  developed  and  built  during  VHl  II  a  contin¬ 
uous  pilot  plant  producing  500  metric  tons  per  month  of 
TNT.  The  equipment  consisted  ol  nine  vessels  ploccd 
in  a  row  and  connected  in  series.  In  the  first  vessel, 
called  the  dilutor,  the  bi-waste  acid,  (arriving  from  the 
5th  vessel)  was  diluted  with  water.  The  diluted  acid  was 
transferred  to  the  2nd  vessel,  called  the  extractor,  in 
which  the  nitrobodies  dissolved  in  acid  were  extracted 
with  MNT  (delivered  from  one  of  the  I  G  Forbenindustrie 
1  plaots).  From  there  the  MNT  with  extracted  nitrobodies 
was  transferred  to  the  3rd  vessel ,  the  separator.  From 
the  separator  the  oil  overflowed  to  the  4th  vcssrl,  the 
bi-nitrotor,  containing  some  tri-spent  acid  which  was 
pumped  from  the  tri-nitrator  (the  6th  vessel).  This  acid 
was  fortified  with  some  60%  nitric  acid.  The  mixture  of 
bi-oil  (DNT)  and  of  bi-wnste  acid  was  transferred  to 
the  5th  vessel,  the  separator ,  und  from  there  the  acid 
-vent  to  the  dilutor  (1st  vessel)  while  the  bi-oil  went  to 
the  trinitrator  (6th  vessel)  which  contained  the  mixed 
acid  pumped  from  the  9th  vessel  (serving  as  a  separator 
for  the  8th  vessel,  called  the  postnitrator).  The  next 
step  was  separation  of  the  tri-oil  (crude  TNT)  from  the 
tri-apent  acid  and  this  wan  done  In  the  7th  vessel.  Then 
the  ncid  was  pumped  to  the  4th  vessel  (the  td-nitmtor) 
while  the  tri-oil  went  to  the  postnitrator  (8th  vessel) 
which  contained  fresh  strong  mixed  acid.  Then  die  mixture 
was  punqred  tu  the  9th  vessel,  the  separator,  and  from 
there  the  partially  used  mixed  acid  went  to  the  tri-  nitrntor 
(6th  vessel)  while  the  TNT  went  to  the  wash-house. 
The  nitrators  were  cylindrical  vessels,  2  ft  inside  diam 
and  3  ft  deep  preside  i  with  coila  and  agitators.  The 
separators  were  of  the  cyclone  type,  the  upper  cylindrical 
part  was  J  ft  i  d  and  2  It  high,  and  the  bottom  conical 
part  1  fr  deep.  The  nitrators  had  a  capacity  of  290  kg 
bl-oll  and  the  required  amount  of  acid.  The  acid  consump¬ 
tion  (or  bi-  snd  trl-nltraiions  was  about  the  same  as  (or 
the  batch  process,  namely  87  lbn  nitric  and  195  Ifcs 
oleum  for  100  lbs  TNT  produced  (Ref  6,  p  31)* 

Continuous  Msfhod  of  Refining  of  TNT ,  developed  on  a 
pilot  scole  by  Dr  Demoeff  of  Dynamic  A  G  and  tried 
al  Sclilcbusch,  uaed  nine  vcssela  connected  in  series. 
1  he  1st,  3rd,  5th  and  7th  vessels  were  washers,  the 
2nd,  4th,  6th  snd  8th  vessels  were  separators  snd  the 
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"Hi  vessel  was  a  •  jryci.  The  entile  molten  IN  I  (cmIIc.I 
K «>)ttr «>  u.is  (fiuisNrnil  Irom  tin*  nitrating  plant  to  the 
1  st  vessel,  where  it  was  agitated  with  hot  water.  The 
liquid  mixture  w.ts  transferred  to  the  2nd  vessel  (cyclone 
tvpr  se  parator,  similar  to  the  ones  used  in  the  nitration 
plant »,  ala-re  t*  e  oil  was  separated  from  waste  acidic 
jwater.  Then  die  oil  was  transferred  to  the  ’rd  vessel 
’where  it  was  washed,  while  still  in  the  molten  state, 
with  a  hot  dilute  solution  of  sodium  sulfit:*  (Sellite)  at 
.a  pH  5  to  (*.  Alter  this  the  tri-oil  was  separated  from 
waste  vater  (4th  vessel)  and  then'  washed  with  fresh 
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a;r  through  the  liquid  in  the  9th  vessel,  rinally  the  TNT 
U.is  flaked  in  the  usual  manner  (Kef  (»,  p  ^2). 

Continuous  Method  of  Washing  of  TNT  desiyped  by 
j. Meissner  (tier  1*  **12,?42,  1940-19*1^).  The  apparatus 
i)  insisted  of  'six  vertical  tall  cylinders  (columns)  pro- 
video  with  perforated  plates*.  Kach  column  was  enclosed 
i  in  a  steam  jacketted  kettle  so  that  the  TNT  could  be 
'dept  molten  throughout  the  washing  process.  After  separ¬ 
ating  the  crude  liquid  TNT  from  the  bulk  of  spent  acid, 
i;  was  emulsified  by  means  of  livt  steam  and  pre-heated 
air.  Ihe  TNT  emulsion  entered  continuously  into  the 
bottom  of  the  1st  column  and  simultaneously  some  hot 
water,  required  lor  rinsing  out  the  residual  acid,  was 
injected.  'Ihe  emulsion  ihoyed  upwards'  and,  alter  passing 
through  the  perforated  plates  (installed  :in  order  to  achieve 
snore  intimate  mixture  between  the  jj'NT  and  washing 
medium),  readied  the  upper  part  of  die;  column  where  the 
separator  was  located. 

After  separating  the  acidic  water,  die  liquid  TNT  went  to 
the  bottom  of  the  2nd  column.  The  process  was  repeated 
as  in  the  1st  column  except  that  a  jV’i  Na  Id  cur  Inmate 
solution  was  used  as  the  washing  medium. 

In  the  \rd  column,  the  TNT  emulsion  was  washed 
with  hot  water,  and  in  the  4th  and  Sell  columns  it  was 
washed  with  at  V‘«*  Na  sulfite  solution  in  order  to  remove 
the  beta  anil  gamma  isomers  of  TNT.  In  the  Sfh  column, 
the  -TNT  was  washed  with  hot  water, 1  as  in  the  1st  and 
Vrd  columns. 

It  was  claimed  that  the  process  possessed  the  follow¬ 
ing  advantages  over  the  hatch  processes: 

a)  Less  time  consumption  tine  to  the  fact  that  much 
more  intimate  contact  was  ohtuired  between  the 
emulsified  droplets  of  TXT  and  the  washing  media 
than  was  possible  with  the  older  method 
h)  Metter  yieiils  -  9 V»-9V'A  with  rh#»  older 
hatch  methods.  This  was  claimed  to  be  due  to  the 
fact  that  as  actual  contact  between  the  TNT  droplets 
and  washing  media  is  very  short  (less  than  5  minutes 
in  end i  column)  there  was  practically  no  decomposition 
or  removal  of  the  alpha  TNT  and  only  die  impurities 
were  affected  0 

e.  fleeter  quality  of  product:  setting  point  8U.V8U.7  , 
;  vs  8(M-80.‘»°C  by  the  older  nicthod 

d)  Greater  economy  -  man  power  requirements  were 
;  reduced. 

TNT  fM.Jnlng  by  Nitric  Acid. During  UV  II.  the  J.Melssnrr 
(,ii  developed  a  refining  proe'Tfj  with  the  aim  of  recover¬ 
ing  the  TNT  impurities  for  use  In  commercial  explosives. 
In  thin  process,  the  crude  TNT  was  crystallized  from 
licit  nitric  acid  of  nearly  1 00*;  concentration.  The  man¬ 


ufacturing  took  pf«.<*e  in  Hclgiurn  but  was  discontinued 
l>e cause  i*l  a  serious  explosion.  This  was  due  to  the 
fact  that  solutions  «»»  TNT  in  strong  nitric  acid  are  very 
sensitive  liquids  known  as  Sprengel  Type  Kxplosives. 

After  this  accident  Dr  A.  Wille  of  Ailendorf  modified 
the  process  to  make  it  non-ha znrdous. 

a)  In  the  new  process  the  crude  TNT  was  dissolved 
in  hot,  weak  (about  60~)  nitric  acid  and  the  solution 
cooled  to  room  temperature.  The  crystals  of  purified 
TNT  were  separated  by  filtration  from  the  cold  mtther 
liquor  which  contained  most  of  the  impurities  and 
some  alpha- TNT.  Ihe  TNT*  crystals  were  washed, 
directly  on  the  filter  with  fresh  (>()"«’,  told  (about 
Vi  Onitric  acid  anil  this  acid  was  saved  to  he  used 
later  as  a  hot  solvent  lor  one  ol  the  aexr  hatches  ol 
crude  TXT 

b)  'hr  washed  <  rystals  of  purified  TNT  were  melted 
and  the  molten  compound  washed  with  hot  water.  The 
resulting  acidic  water  was  removed  and  saved  to 
he  used  later  for  absorption  tower  feed  in  the  acid 
recovery  plant .  The  molten  TXT  vas  further  washed 
2-  l  times  with  fresh  portions  of  hot  water  (saving 
the  waste  water  each  time),  dried  with  hot  air  and 
then  fluked  in  the  usual  manner 

c)  The  first  60*1  nitric  acid  filtrute(see  operation  a) 
was  Ji stilled  in  a  ftooe-Iioed  plastic  still  using 
induction  heating  to  eliminate  hazards.  The  average 
strength  of  the  recovered  acid  was  about  30*1. 

The  purified  TXT  was  of  light  color  and  had  asp 
(setting  point)  80.2  to  80.3  .  It  was  claimed  to  be  less 
exudable  than  TXT  s  of  s  p  as  high  as  80.6  obtained 
by  the  No  sulfite  purification  This  could  be  due  to  the 
fact  that  nitric  acid  removes  among  other  impurities  the 

I) NT,  while  Nn  sulfite  does  not.  For  some  unknown 
reason,  the  TNT  refined  by  nitric  acid  could  not  be 
pelleted.  The  loss  of  crude  TNT  on  refining  was  around 
8°.  (about  the  same  as  in  sulfite  retining)  but  the  nitro- 
bodies  recovered  from  the  nitric  acid  could  be  used  in 
commercial  explosives,  while  in  the  Na  sulfite  process 
the  nitrobndies  were  decomposed  (Ref  6,  p  27). 

Loading  of  Ammunition  with  TNT: 

All  bombs  and  shells  were  cast-loaded  and  the  method 
is  described  in  Ref  2,  pp  14-15,  18-24.  Items  such  “s 
detonators  and  some  boosters  were  press-loaded  and  the 
procedure  is  described  in  detail  in  Ref  3,  PP  46-48. 

Uses  of  TNT  in  Germony  During  WW  lit 
A)  Straight  east  TNT  was  ussd  ins  ■)  HE  shells,  such 
as  the  37  mm,  47  mm,  50inm  (trench  mortar),  75  mm, 
75mm  (smoke)  and  105mm  (howitzer)  b)  AP  shells,  such 
as  75mm,  75mm  (capped),  47mm  (round  nose)  c)  Land 
mines  such  as  the  Tellermine 

II)  Straight  pr.s sod  TNT  was  used  in  some  detonators  and 
boosters.  For  instance,  the  booster  for  the  47mm  HI: 
shell  contained  3  pressed  pellets  of  TNT,  density  1,49, 
coated  with  wax  (Ref  5) 

O  TNT  dssonsltlserf  with  wox.A  small  quantity  waa 
used  by  the  Germans  at  early  aa  WW  1  in  their  AP  ahella. 
At  the  Hattie  of  Jutland,  many  Britiah  ahlpa  were  sunk 
by  German  AP  shells  filled  with  desensitised  TNT  which 
exploded  after  penetrating  through  armor,  while  moat  of 
the  German  ships  were  undamaged,  because  Britiah  AP 
shells  were  filled  with  P  A  which  exploded  on  the  sur¬ 
face  of  the  armor  before  penetration.  This  was  due  to 
the  fact  that  P  A  Is  too  sensitive  to  impact. 

During  VW  II,  the  Germans  used  some  AP  and  SAP 
shells  filled  with  blocks  consisting  of  uiisture  of  TNT 
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with  3  to  20";  o f  Montan  wax.  The  higher  wax  content 
was  in  the  nose  where  the  shoe!:  of  impact  is  more 
intense .  The  tai!  booster  consisted  of  straight  compress-d 
TNT. 

following  ure  the  names  of  TNT-wax  mixtures  used 
for  loading  shells:  fillers  No  10,  No'll,  No  12,  No  27, 

No  29,  No  30  and  No  100  (See  under  fillers). 

Note:  All  the  above  mentioned  mixtures,  with  the  possible 
exception  of  filler  No  29.  were  less  powerful  and  brisant 
than  straight  TNT,  and  their  velocities  of  detonation 
were  lower  (lief  4). 

I))  Mixtures  of  TNT  with  various  explosive*.  In  some 
mixtures,  such  as  with  KI)X  or  PF.  IN,  the  INI  was  in* 
corpotated  to  make  the  composition  castable  and  leas 
sensitive  to  mechanical  action  than  if  KDX  or  PKTN 
was  used  alone,  although  the  uddition  of  TNT  resulted 
in  the  lowering  of  power,  brisance  and  velocity  ol  detona¬ 
tion  of  the  KDX  or  PF.1N. 

In  another  group  of  explosives,  the  TNT  was  the 
principal  high  explosive  component,  the  other  ingredients 
being  added  to  stretch  the  available  supply  of  TNI. 
Among  these  ingredients  were:  Am  nitrate  (such  as  in 
Amatols  and  Ammonals),  K  or  Na  nitrate  (such  as  in 
Sodatol),  DNB,  DNN,  TNX,  DNA,  Ca  nitrate,  common 
s!nlt, etc.  These  explosives  can  be  classed  as  Ersatz- 
sprengstoffe  (q  v  ). 

■  |  One  such  mixture,  namely  TNT  &  DNA, was  used  m 
some  hand  grenades,  because  it  was  presumed  that  m- 
co-poratien  of  a  comparatively  weak  explosive,  such  as 
DNA. prevented  ci.e  formation  of  excessively  small  tmg- 

ments.  , 

1  There  were  also  several  TNT  At  TNX  mt'tures  and 
they  are  described  under  Tcinitroxylol.  j 

s&f  o » jSi,  & 

nittoanTl'ine;  DNB  DinUbenxene;  DNN  O^o^pUthalon,; 
ONT  Dinitrotoluetie;  GerP  German  Patent,  HE  High  t 

m,ta.  MNT  Monomtrotoluene,  mp  melting 

&  £ 

or  KDX;  SAP.  Semi-armor  piercmg;  T«NMe  Telran.tro 

methane;  TNT  Trinitrotoluene,  TNX 

Keletences: 

1)  K.f scales,  Nitrosprengstoffe,  Veit,  Leipzig  (1915) 
pp  142-161,  290-328,  and  436-438 

2)  A.Stettbacher,  Schiess-  und  Sprengstoffe,  Barth,  Leipzig 
(1933).  PP  261  -277 

3)  O.W.Stickland  et  al,  General  Summary  of  Fixplosive 
Plants  (Germany),  PB  Repe  925  (1945),  pp  6,  33-38  At 
46-48 

4)  O.W.Stickland  et  al,  Survey  of  German  Practice  and 
Experience  in  Filling  High  Explosives,  PB  Rept  1820 
(1945),  PP  6-8,  14-13  At  18 

5)  Anon,  Dura  on  Foreign  Explosives,  PB  Rept  11,544 
(1945).  Part  II,  Tables  l  &  II 

6)  C.H. Brooks,  TNT  Manufsctute  in  Germany,  PB  Kept 
22,930  (1945) 

7)  Allied  At  Enemy  Explosives;'.  Aberdeen1  Proving  Ground, 
Maryland  (1946).  V 

8)  H.Wclter  et  ol, German  Development  of  High  Explosives, 
PB  Rept  78,271  or  FIAT  Final  Rept  1035  (1947)  ,  p  2. 

9)  A.Stettbacher  Spreng- und  Schiesstoffe,  Rascher,  Zurich 
(1948),  PP  73-75 

10)  J.C.H.Wendes  At  J. It. Little,  Report  on  the  Known 
European  Processes  for  the  Continuous  Production  of 
TNT,  U  S  Rubber  Co,  Kankakee  Unit  ,  Joliet  Arsenal, 
1  oilier,  Illinois  (1953). 


Trinitroxylol  (Trinitroxylene)  (TNX)  is  described  :n 
the  general  section  under  Xylene.  The  German  TNX  prepd 
by  nitrating  commercial  xylene  was  a  plastic  product 
contg  about  R5%  of  rrinitro  -  m  -  xylene  of  m  p  182  ,  the 
rest  being  a  liquid  cum rr  of  nitratedo  and  p-*ylcn^e. 
(Refs  1  &  4). 

In  order  to  stretch  the  available  supply  of  TNT,  the 
Germans  .during  VW  II, used  some  explosive  compositions 
which  contained  as  high  as  45%  TNX. 

Following  are  some  examples  of  such  explosives: 

a)  Mixtures  of  TNX  20-25  and  TNT  80-  75%  with 
amp  average  of  about  77  were  used  for  cast¬ 
loading  some  bombs  and  shells.  For  their  manul 
xylene  and  toluene  were  nitrated  separately  by  con- 
tir  ous  methods  to  form  N1NX  and  MNT  and  the  mixture 
of  the  two  mononitrocompuunds  in  the  approximate 
ratio  of  1:4  was  nitmted  directly  to  the  trinitro 
stage,  but  the  sulfite  refining  was  omitted  (Rets 
2  &  3) 

b)  A  mixture  of  TNX  45,  retry!  50  and  TNT  5%  with 
amp  about  80°  and  suitable  for  cast-loading  shells, 
etc,  was  prepd  by  nitration  ol  a  mixture  of  MNX  and 
dinitromethylaniline  and  incorporation  in  the  resulting 
triuitrated  product  of  5%  of  TNT.  The  mixture  was 
more  brisant  than  TNT  but  required  a  stronger  booster 
(Ref  2,  p  11). 

(See  also  under  Ersatzsprrngstoffe). 

References: 

1)  A.Stettbacher,  Schiess-  und  Sprengstoffe,  Leipzig 

(1933)  Pl>  277-8 

2)  PB  Rept  1820  (1945),  p  11 

3)  PD  Rept  22,930  (1945),  p  15 

4)  A.Stettbacher,  Spreng-  u-d  Schiesstoffe,  Zurich  (1948), 

p  75. 

Tri-Sat x .  See  Trinirthylummoniun.  Nitrate  in  the  general 
section. 

TrlfolHol.  See  Filler  No  108(?)  under  Fillers 

Trl-Trlnol.  An  explosive  consisting  ol  2  parts  of  Tri 
(TNT)  with  1  or  2  parts  of  Trinal  fTNN)  used  during 
WVT  Ifor  filling  some  small  caliber  shells.  Compressed 
PA  was  used  as  a  booster. 

Reference:  T.L. Davis,  Chemistry  of  Powder  and  Explo¬ 
sives,  Wiley,  N  V  (1943),  p  158. 

Triwestphollt  SN.An  explosive  used  in  potash  mining.  It 
was  prepd  by  W  A  S  A  -G  by  crushing  .uid  grinding  the 
double- base  propellants  left  as  surplus  after  WW  I. 
Reference:  :  Naoum,  Nitroglycerin, Balttimore  f  1928)  p  499. 

Trixln,  Tricin,  Trlnltrorssorcfn,  Slyphnlntdura  odar 
Oxyplltrlnsdura  fTrinitroresorsinol  or  Styphnic  acid)  is 
described  in  the  general  seciion  under  Resorcinol.  A 
short  description  of  Trizin  is  given  by  Stenbachrr  (Ref 
1  and  3)  A  method  of  Prepn  of  the  Trixln  -*  practiced 
in  Germany  during  WV  II  is  given  in  Ref  2. 

Trizin  was  used  for  prepn  of  its  lead  salt,  called  in  German 
Trlzlnot  and  in  Finglish  Lead  Styphnate. 

References: 

1)  A.Stecebacher,  Schiess-  und  Sprengstoffe,  Leipzig 

0933),  P  287 

2)  PB  Rept  95,613  (1947),  Section  M 

3)  A.Stettbacher,  Spreng-  und  Schiesstoffe,  Zurich  (1948), 

P  9B. 
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Trixinol,'  Trixinnt,  Tricinot,  Blei  Trixinat  oder  Bfei 
Styphnai  .  Si*<*  Hlri  I  rinitf nrrst.ncifiiit  .in.!  .iIm*  in  the 

r.fiuT.i!  sri  ti»w  tindi’f  Stypl  «»•  G-i.l  • 

Trixinol  und  Tctrozcn  Zuzatz.  Same  as  Sinoxyilsaf/.. 

Troboch  P r;"*ii*.g  Mixture/  patented  in  ,  contained 

|i.i  pier.it*'  M|>,  K  <  Mnratt  1  •>  and  1  !>*',  of  a  double  salt 
prepd  in  the  follow  iny. manner: 

I’ythfim-  «.»•.  .iddeil  slowlv  to  a  soli*  <»!  a  metallic 
*  niirau  (sm  !i  as  (.it,  Ni  or  Hi),  until  the  characteris. 
i’u  odor  o|  pvridine  iu  caine  evident. '1  he  resulting  cry s 
fills  were  dried  and  incorporated  in  the  above  mixture. 
Kefereiice:  Daniel,  Dictibhuaire.  Palis  U*M>2),  I'  77(». 

Troisdorf  Fobrik  D  A  *G  was  one  of  the  principal  German 
factories  for  die  manufacture  of  priming  a  no  initiating 
explosives  and  devices.  Its  WU  If  '  developments  and 
activities  are  briefly  desetibed  by  W.Taylor  ot  al,  HI()S 
1  inal  Report  oil  (1045). 

Trolit  .  Plastic  material  consisting  of  either  polystyrene 
or  polystyrene  •  opolymts  manufd  during  and  after  WU  II 
hy  the  i/ynaiptt  A -G  ,  Troisdorf,  Hex.  Koln.  Some  fuze 
l'a v I ics,  such  as  *Ugr/.  T”  were  made  from  Trolitul. 
References: 

1 )  U  .hrannich,  Kunststoffe  im  tcchnischen  Korrosionsschutz, 
I.ehaiann,  MunchciHierlin,  (1945),  p  425 

?.)  ll.Sachtiing  u  V .  Xc  brows  ki ,  KunstoH-Tuscheubuch, 

Hauser,  Munchee  f|0S2),  p,>  240-241,  25” 

^)  I  i.  A.Tisch  and  R.U  .Kuchkuda,  IMcatinny  Arsenal, 
Dover  N  J  ;  priv  ite  cornm  uni  ration  (1955), 

Tropfol  odor  Flussige  Tri  (Drip  Oil  or  Liquid  Oil)  is 
described  in  the  general  section  and  also  in  A.Stettbacher, 
Nchiess-  uhd  Sprengstoffe  (19 VO,  l»  201 .  | 

T$MV  1-101  .  See  Schiesswolle  1 «. 

T-S»off  (T-Stuff  or  T-Substance)  is  the  German  designa¬ 
tion  for  concentrated  hydrogen  peroxide  (\* asserstoff- 
peroxvd).  T-Stoff  was  a  clear,  viscous  liquid  co.itg  80- 
8 V7  H  O  and  20-15*;  II^O.  It  was  fairly  stable  at  ordinary 
temperature  and  pressure  when  in  the  presence  of  small 
quantities  of  stabilizers  such  as  phosphoric  acid.  How¬ 
ever,  despite  the  greatest  care,  it  wn«  not  possible  to 
prevent  a  slow  decomposition  of  the  IM'^  into  oxygen 
and  water  over  a  long  period  of  time. 

T-Stoff  was  best  stored  in  aluminum  receptacles  which 
had  been  previously  treated  with  an  ncid  and  trisodium 
phosphate.  It  can  also  be  kept  in  glass  vessels,  but 
in  any  case  extreme  cure  must  be  taken  to  exclude  any 
dusr  (inorganic  or  organic)  or  any  other  impurities.  Other  . 
I-Moff  resistant  materials  reported  were:  copper-free  al¬ 
uminum  alloys,  chromium  steels  (with  not  less  than  1.1*1 
Cr),  polyvinylchloride  plastic  (when  uxinjc  tricresylphosphate 
an  a  softener)  and  polyethylene  plastic.  The  Huna  S  and 
poly vinylcbloride  without  a  softener  were  less  resistant 
whereas  the  polyamid  was  not  resistant  r.t  all  (CIOS  Kept 
50;  US.  PP  12-11). 

f  order  to  •’'•termin'-  the  strength  of  T-Stoff,  either 
•i  hydrometer  or  titration  with  K  permanganate  was  used. 

T-Stoff  was  used  as  an  oxygen  carrier  in  some  rocket 
propellants,  as  for  instance  in  the  Hecht  guided  missile 
which  was  propelled  by  a  mixture  of  T-Stoff  and  No  or 
<’a  permanganate.  These  mixtures  were  railed  Z-StMf 
According  to  CIOS  Kept  10-115,  p  H,  when  T-Stoff 
was  decomposed  by  n  catalyst, such  as  Z-Stoff  (see  above) 
or  Ml* -1 4  (q  v  ),  superheated  steam  was  formed  (together 
with  oxygen;  lx* cause  about  552  beal/kg  were  liberated 
and  a  very  high  temperature  (4H0  C)  was  attained.  The 
steam  obtained  with  n  solid  catalyst  (such  us  MP  *14) 


w..s  suitable  for  driving  the  turbine,  whereas  the  steam 
obtained  with  /-Stuff  was  suitable  for  driving  rockets  or 
A  l(>  (assisted  take-off)  units.  The  steam  obtained  with 
Z-Stoff  was  not  suita  file  for  driving  turbines  because 
it  contained  small  particles  of  M»  <)-.  When  T-Stoff  wan 
mixed  with  H-Stoff  (hydrazine  hydrate;  in  the  presence  of 
K  cuproeyan?;!*  .  the  resulting  liquid  was  found  to  ignite 
spontaneously. 

One  of  the  most  interesting  applications  of  T-Stoff 
was  as  a  source  of  power  fot  submarines  as  proposed 
by  Dr  Hel.lmuth  U  alter.  (See  IJ-Hoot  Walter).  .Seven  such 
submarines  (500  to  500  tons  each;  were  accepted  by  the 
German  Navy  up  to  the  end  of  UU  11. 

Dr  U alter,  who  is  now  wjrking  in  the  USA,  recently 
published  a  paper  (Ref  7)  describing  hydrogen  peroxide 
as  a  source  of  pover.  Reside  submarines,  he  lists  the 
following  German  devices  where  hydrogen  peroxide  was 
used  as  a  source  of  power: 

a)  A  500  kg  ATI)  (Assisted  'lake  Off)  H  O  mono- 
.  *  2  2 
fuel  unit 

t>)  A  5(K)  kg  thrust,  rocket  propulsion  unit  (or  guided 
missiles 

s)  A  bipropellant  1000  to  1500  kg  A  TO 
d)  A  catapult  with  hydrogen  peroxide  propulsion 
unit  (decomposition  only)  (or  luunching  V-l  s 
el  Controllable  propulsion  of  a  750  kg  thrust  unit 
(or  the  .Vk-sscrschmitt  265 

()  Rocket  training  airplane  and  a  controllable 
power  plnnt  givi'.*  so  2000  kg  thrust  h  r  the  Messer- 
schmitr  265  1). 

References: 

1)  Dr  Nitsclimann,  Physical  and  Chemical  Investigations 
of  T-Stoff  Solutions,  I  0  1-urbenindustrie  Kept  597,  Oppau, 
Germany  (1944) 

2)  II. Walter,  Report  on  Rocket  Power  Plants  Based  on 
T-Subsiancc,  .VACA  Kept  No  1170  (translated  from  the 
German) 

1  5)  Logan  McKee,  Mechanical  Kngineering  68,  1045-48. 

(1946),  Hydrogen  Peroxide  for  Propulsive  Power,  Produc 
tion  nnd  Use  hy  the  Germans  during  WW  II 

4)  ll.S.Shanley  &■  l-'.P. Greenspan,  Ind  &•  F.ng  Chem  3y. 
1556-45  (1947),  Highly  Concentrated  Hydrogen  Peroxide. 

1  Physical  and  Chemical  Properties 

5)  R.Siinard,  The  lingineering  Journal  of  Canada  31, 
219-25  (1948) 

6)  F. Ross,  Jr,  Guided  Missiles,  l.othrop  etc,  N  Y  (1951), 
PP  45*6 

7)  11. halter,  Jet  Propulsion  24,  166-171  (1954).  Ex¬ 
perience  with  the  Application  of  Hydrogen  Peroxide  for 
Production  of  Power. 

Note:  According  to  II.A.Curtis,  CIOS  Report  28-62  (1946), 
p  25  the  code  name  T-Stoff  was' used  for  82%  hydrogen 
peroxide,  while  the  code  names  Aurol,  Naurcdln  and 
Subsldol  were  used  for  any  80-86%  hydrogen  peroxide. 
According  ,  to  R.C.Stiff,  CIOS  Rept  30-115  (1945),  p  8, 
the  T-Stoff  was  also  celled  Ingolln, 

T-Stoff.  Besides  being  a  designation  of  a  concentrated 
hydrogen  peroxide  (see  above),  the  word  T-Stoff  was  used 
tu  designate  the  lactymator  (Trtinenstoff)  consisting  of 
it  mixture  of  bromides  of  o-,  m-  and  p*  isomers  of  xylene. 

T-Stoff  (S).  Hydrogen  peroxide  containing  .bout  20%  water 
nnd  stabilized  with  phosphoric  acid  (150  mg  per  liter). 
Specific  gravity  nt  20°  C:  80%  solution  1.34.85%  1,355 
sml  85%  1.364*  Decomposition  number  (t|  v  )  less  than  >. 
Used  an  a  source  of  oxygen  in  liquid  rocl.et  propellants. 
Reference:  R.C.Stiff,  CIOS  Report  30-115  (1945),  P  9. 

T-Stoff  (St),  Hydrogen  pvioxlde  contg  about  20%  of  water 
and  stabilized  with  oxyqulnollne  (400  mg  per  liter).  De¬ 
composition  Number  fq  v  )  less  thnn  t.  Specific  gravity 
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p'-llants  S“r,f  ^  T'S‘"ff  fS>-  Ustd  1,1  li;Iuid  rocket  j.ro- 
Reference.  K.(  St.fl.  CIOS  Report  30-1,5  (19,5).p  9. 
seed  on'0'1”0'8  '  itt  l>crc,'!c«<--  Acid  it,  the  general 

IJbertrogunjsdi  Manx  (Transference  Distance) .  According  to 
A...u"bach«  Sch.ess-  „nd  Sprenstoffe,  Leipzig  (1933) 

’  d,S,ancc  (f  ">  meters  may  be  expressed  ns: 
*1  -  K \jc  ,  where 

(O  is  the  weight  of  an  explosive  in  kg  and  (k)  is  the 
constant  equal  to  about  2.3. 

(See  also  Gap  Test  in  flu-  general  section). 

0  barfrogung.koeff.xien.  odor  SensibilitStskoeffixl.n. 
f  I  ransm.ssion  Coefficient  or  Sensitivity  Coefficient) 
According  .Stettbacher.  Schiessd  und  Sprengstoffe 
U9M).  P  .,3,  the  coefficient  of 
Of  detonation  by  influence  tLe)  is  calculated  from  the 
•following  equation: 

.  l-«t  =c,c,, where 

n  tiatd  dfht  (SU<h  “S  50  8,°f  a"  «Hosive  to  be 
.n.t  ated  by  influence  and  (c,  )  is  the  weight  of  a  standard 

explos.ve,  such  as  picric  acid  (P  A  >  serving  as  an 
inifm tr\r  |»y  influence.  j 

,h-n\-«!,r  I'1'5'3"  '!  brtv,rrn  '-rplosive  charges  is  15cm, 
then  m  or,Ut  to  detonate  50  g  of  P  A  (c  -  50),  «  would 
require  50g  of  P  A  fc,  =50). This  would  give  for  the  (Le> 
the  value  of  50/50  =  1. 

!r  order  to  detonate  50  g  of  ril'r  (c  =  50)  it  would 

of  *°0use  og«  °' p a  (*,=<*>  ^  <or  5o« 

for  ff°)  r  y  2|8fi  V  P,A  wouId  bc  required.  This  gives 

5«i  .'Y.si't:  ire  ■  ‘w m 

Note:  The  higher  the  value  of  (Lc)  ,  the  more  sensitive 
is  an  explosive  tn  initiation  by  influence. 

One-Mon  Submarine  or  One  Man  Torpedo 
Inn  M  l  rorpC‘°\‘  1,,"s  '•  cvice  consisted  of  a  small  one 
man  submarine  to  the  bottom  of  which  a  torpedo  was  attached 
.by  means  of  shackles.  1  he  enmhination  was  propelled  by 
an  electric  motor  n  die  submarine  operated  by  storaae 
^'e  ?*  If  ought  die  device  to  within  a  fairly 

short  distance  of  the  target  (such  as  an  enemy  ship,  dock 
waiehouse  etc  )  before  releasing  the  torpedo.  The  tore edo 
was  aimed  by  lining  up  the  submarine  with  the  target.  After 
Itnng  the  torpedo,  the  pilot  returned  to  his  base  <r  to  his 
"mother"  ship  (Kefs  1  ft  2). 

Note:  Some  of  submarines  were  propelled  by  internal 
combustion  engines  (Ref  2).  • 

References:  ’  • 

1)  Anon,  Field  Artillery  Journal  34,  p  (1941) 

2)  Private  communication  from  an  engineer  who  worked 

on  their  construct  and  who  requested  that  he  remain 
anonymous.  w‘" 

One-Man  Torpedo 


U-Boat,  Pocket  (Pocket  Submarine).  See  Seehui.  I. 

U-Boot- 21  odor  Unterseeboot  21  (U-Boat  21)  (Sous-marin 
il,  in  trench)  was  a  submarine  developed  in  the  last 
part  of  WV  II  but  nor  produced  in  large  quantity.  It  was 
77  m  long,  6!j  m  wide,  displaced  1600  .ons  and  was  pro¬ 
vided  with  5000  IIP  Diesels  and  5000  IIP  electric  motor,-.. 
Its  speed  in  submerged  condition  was  18  knots  against 
7  knots  of  the  older  submarine  models  "7*  and  "9”.  The 
U-boot-21  could  travel  as  much  as  30,000  miles  without 
refuelling  or  restocking. 

Reference:  A.Ducrorq,  l.es  Armes  Secretes  Allemandes. 
Paris  (1947),  pp  24-26. 

U-Boot  Walter  (U-Boat  of  Walter)  (Submarine  With  Chcm- 
ical  Propulsion)  (Sous-marin  a  propulsion  chimique, 
in  ,-rench).  In  order  not  to  be  dependent  on  atmospheric 
oxygen  lor  the  operation  of  submarine  Diesel  engines 
when  in  submerged  condition,  ll.Walter  and  collaborators 
designed  a  device  in  which  concentrated  hydrogen  per¬ 
oxide  (T-Stofl)  was  catalytically  decomposed  in  the 
presence  of  Permanganate  into  water  and  oxygen. 
The  oxygei.  ed  for  operating  the  Diesels.  At  me 

same  time,  the  c...  gy  liberated  on  decomposition  of  the 
hydrogen  peroxide,  which  amounted  to  690  keal/kg  (cal¬ 
culated  for  100%  peroxide),  was  utilized  to  operate  a  gas 
turbine  directly  connecred  to  the  propeller  shaft.  As 
a  by-product  of  this  reaction  pure  water  was  obtained 
which  was  used  for  drinking  and  cooking  purposes. 

„  ,  According  to  Ref  5,  the  above  system  was  called 
Closed  Cycle  Diesel  Development  for  Submerged  Pro¬ 
pulsion  ,  and  the  idea  for  such  an  engine  goes  back  to 
the  time  of  WW  1  when  the  Germania  Werft  at  Kiel  tried 
to  use  compressed  oxygen  for  Diesels.  No  work  on  the 
subject  was  done  until  1939-1940  when  the  German  Navj 
requested  some  firms  (such  as  Zeppelin  GmbH,  Kommandit 
-Gesellsch-ift  Walter)  and  research  institutions  (such  as 
the  Forschmigsinsritut  fur  Krafrfahrzeuge,  under  the 
direction  of  Prof  Kamm  and  Dr  Huber)  to  resume  the  project. 
Besides  the  above  mentioned  Walter  system  using  hydrogen 
peroxide  as  a  source  of  oxygen,  there  was  also  a  system 
developed  at  Prrf  Kamm’s  laboratory  which  used  compressed 
oxygen.  A  submarine,  using  compressed  oxygen,  designated 
as  Type  XVIII  K  (called  also  Seehund),  was  nearly  com¬ 
pletely  built  at  the  Germania  Werft,  Kiel,  using  finished 
Blohm  gc  Voss  Type  XVU  hulls,  Daimler-Benz  engines 
and  two  outboard  cylinders  with  compressed  oxygen.  The 
Kamm  s  equipment  was  somewhat  bulkier  than  that  of 
Walter.  In  addition  to  the  type  XVII  K  submarine,  it  was 
planned  to  build  a  submarine  with  a  smaller  engine  and  to 
usb  liquid  oxygen  carried  in  two  insulated  tanks.  The 
work  on  the  closed  cycle  engine  project  did  not  piugres.-, 
very  fast  as  it  was  considered  by  the  High  Command  to  be  of 
secondary  importance. 

(See  also  Seehund  and  under  T-Stoff), 

Note:  Rocket  power  plants  constructed  at  the  Walter  Werke, 
Kiel  are  described  by  R.C.Stiff,  CIOS  Rept  10-115  (1945). 

Note:  According  to  Chem  Engrg  News  32,  1356  (1954), 
the  Biitish,  >n  the  yard  ol  Vickers-Armstrong.  at  Barrow-in- 
Furness,  launched  a  submarine  called  the,,Kxplorer”which 
is  to  be  propelled  by  hydrogen  peroxide. 

References: 

1)  A.Ducrocq,  l.es  Armes  Secretes  Allemandes,  Paris 
(1947),  pp  26-31 

2)  R.Simard,  Eng  J  of  Canada  31,  219-25  (1948),  CA 
42,5622  (1948) 

3)  ll-Schaeffcr,  U-Boat  997,  Norton,  N  Y  (1953),  PP  181-2 
-4)  ll.Walter,  Jet  Propulsion  24,  168  -  9  (1954) 

5)  A.ll. Schilling,  German  Naval  Closed  Cycle  Diesel 
Development  for  Submerged  Propulsion,  CIOS  Report  30- 
76  (1945)* 
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Ungef  rierbore  Dynamite  oder  Scbwergefricrbarc  Dynamite 
(Nou-Bri-zing  Dynamites  or  ! )ifl i.ultly  Freezing  Dynamites) 
at  It*  srrittt  d  in  the  general  section  as  Low-freezing 

I )) ii.tmin  s. 

1  he  following,  substances  or  their 
iise-i  in  Herman.  in  order  to  make  the 
'■explosives  iron-freezing  at  winter  temperatures: 

\  itrogl  vco’;  :dii«itroeh!«*»onydfin,  dinif  foglycerin, 
fetraniirbilip.lycerin*  dinttrofurmin,  din  itroaeetin, 
butylenegJye.'»J.linti»,atv  anil  aromatic  nitrocompounds 
sue)*  as  MNIVMNT,  DM  ,  etc. 

Reference.; 

I  )  E.  Naou.n,  Nitroglycerin .{ 19’8),  pp  *56- *81 

2)  A. Steubacher,  Sprung-  und  Schiess toffe,  (19-18),  p  61. 

Unknown-Name  E xplost ves  .  Tlie  following  Herman  com¬ 
positions  were  described  in  Allied  and  Enemy  Explosives, 
Aberdeen  Hioving  .Hroutki,  Mary  land  •„  I74v)  and  ether 
sources,  but  for  which  no  names  were  given  , 

a)  KDX  TNI -50.  SO  and  5*  47.  Used  in  shaped  charge 
ammunition  ^shells,  grenades  and  demolition  charges 
(cast-loaded), 

b)  RON  pellets  \  embedded  in  TNT.  Used  in  4000kg 
bombs  (cast-loaded) 

c)  RDX/TNT.  Wax  -  11/48/1,  51/42/*  and  58/40/2. 
Used  for  cast-loading  various  shells. 

Unterwasser$prenastoff«  (Underwater  Explosives),  Ex¬ 
tensive  study  o!  underwater  explosions  (Unterwasser- 
spren*.tinge»0  and  of  Herman  undcrw  *tcr  explosives  was 
conducted  by  Dr  A.Stettbachcr,  Zurich,  Switzerland, 
lie  described  some  of  his  investigations  in  books  and 
papers  published  in  Hermany  and  Switzerland  (See  Refs 
!-r‘).  ^o-ne  additional  information  on  Herman  and  Swiss 
explosives  was  communicated  to  the  author  b)  Dr  S. 
during  his  stay  in  New  York  in  die  summer  of  1954. 
Some  investigation  on  Herman  aluminized  underwater 
explosives  was  made  by  II.  Mura  our  (See  under  Aluminized 
Explosives).  Extensive  information  on  the  composition 
and  effectiveness  of  various  underwater  explosives  may 
be  found  in  Nava!’  Technical  Mission  Europe  Technical 
Reports  (e  e  Repts  Nos  22 7-15,  547/15  N  518/4S), 
some  Eli  reports  (e  g  Eli  No  1820),  some  British  Armament 
Research  Department,  some  British  Mine  Design  Dept  and 
some  Hetman  reports  issued  by  the  Chcinisch-Ehysikalischc 
Versuchsanstalt  and  other  institutions.  One  of  the  reports 
is  entitled  Bericht  uber  die  Arbeitstagung  Unterwasser- 
•  prengiihgen  Amtsgruppc  Mar  Riist/ 1  EE  in  <*KM,  Tagungs- 
bc.ieht  Nr  8,  Oktol>er  1945  .  The  data  from  these  papers 
was  compiled  by  J.S. Holes  in  an  excellent  report  entitled 
"Summary  of  Underwater  Explosive  Comparisons”,  NDRC 
No  A-*0.*,  OSRD  No  6211.  Although  this  report  was  written 
about  ]91S,  it  is  still  classified,  l  or  this  reason  the 
values  of  underwater  effectiveness  given  in  this  report 
are  not  included  in  this  work. 

According  to  Stettbacher  the  principal  explosives 
used  during  V.V1  for  loading  the  sea  mines  (Seemincn), 
depth  charges  (Tiefbomben)  and  torpedoes  (Torpcdos), 
consisted  of  TNT  and  HNDPhA  (hexanitrodiphenylamine). 
One  such  explosive  composition  consisted  of  TNT/ 
MNDEhA  -  (»0/40,  while  another  contained  TNT/IINDEhA- 
*5/(>5.  The  latter  mixture  was  called  Sehlesswolle  newer 
Art  (Schw  nA). 

Note:  It  is  of  interest  to  report  that  previous  to  VVI  and 
as  early  as  1898,  the  Hermans,  in  their  underwater  am¬ 
munition,  used  mixtures  of  TNT«  HNDPhA,  TcNA  (tetra- 
ititrn.ini  line,  called  Tetra  in  (iermanv)  and  TNB  (rrlnitro- 
benzene)  Straight  TNT  was  also  found  to  be  suitable 
as  an  underwater  explosive.  Towards  the  end  of  V,  a  I  large 
proportions  of  aluminum  powder  were  introduced  in  under¬ 
water  cxpIosi.es,  One  such  mixture,  known  as  Schcisswollc 
18  (abbreviated  to  Schw  18  and  later  called  5-1)  was  use  I 
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,  ■  *“"«  time  a.  above  ( 19  IH>.  a  mixture  u, 

winch  PI-.TN  was  used  in  lieu  of  HNDPhA  was  introduced, 
^a/18/2"711  ^  and  c°ntained  EETN/TNT/A! 

When  Germany  started  to  rearm  (nlv.ni  jg^)  ti,e 
mixture  called  Schw  34  or  S*2  (TNT^IINDPhA/  A1  -  67/8/2') 
nude  its  appearance.  At  about  the  same  time  the  Ch (-miser, 
-t  hvsikalisciic  Versuchsanstalt  (CPVA)  proposed  several 
f.’fcves  in  which  IU)\  (Hexogen)  was  used  in  lieu  of 
.('c'  T’  ol*"*  105  ond  106.  known  also  as 

laller  No  104  and  f  iller  No  ID..).  Simiial  explosives: 
Tnolen  107  (See  tiller  No  10’).  S-17  or  Mixture  1  (PHY/ 
INI /A!  -  10/50/40)  and  Trltolitol  f  ]  v  )  appeared  before 
and  during  V  VII. 

Several  compositions  in  which  ammonium  nitrate  was 
used  as  one  of  the  ingredients  were  introduced  before 
and  during  XV  11.  They  included  Schw  39  or  S-3  (NllaNOa/ 
HNDPhA  'TNT/ A!  ground-  30/5/45/70),  Schw  39o  fNHaNOv 
/ II N DPh  A/ 'I  N T/ A 1  ground  -  A/ 10/ 40/11).  Mixture  2 
(NII4NO3/KDX/ A!/Uax  -35/2R.5/35/J.51,  5-16  (NfUNOa/ 

b.thylenedianiincdiniiratc/Kl).\/Al/'KNu3/  NbN03-32/19/1C/ 

•10/2/6),  Some  Amatols,  among  then,  the  Amatol  39(q  v}, 
ASM  explosive  (NH4N03/Dicyandiamide/Pl-;TN  -70/10/20) 
6 V9^1SR/ 10) ,0%  A<  ®xp,°*lve  ^NIUNOs/DCDA/PKTN/Al  - 

In  addition  to  the  above  mentioned  ASN  and  Schw  19, 
the  following  other  underwater  explosive  compositions 
contained  PI-.TN:  PKTN/A1  powdcr/Wax  -  66.5/30/3.5 
and  a  mixture  of  Nipolit  (q  v  )  70  with  ground  Al  ?6*(. 
One  of  the  advantages  of  Nipolit  is  that  it  can  easily 
be  machined  and  is  suitable  for  use  cither  for  cased  or 
uncased  charges. 

Mixtures  of  PliTN  with  NG  (nitroglycerin),  in  which 
may  be  incorporated  some  collodion  cotton,  were  proposed 
in  1929  by  A.Stettbachcr  under  the  name  of  Pentrlnitr,. 
(See  Swiss  section  of  this  dectionary). These  mixtures  were 
found  to  be  effective  in  underwater  explosions. 

Helow  are  listed  additional  explosives  proposed 
before  and  during  UUII  for  use  in  underwater  ammunition 
It  should  he  noted  that  some  of  these  explosives  were 
only  experimental. 

Straight  TNT.  TN  I'/ Al  -  71/25  A  M/40,  TNT/RDX  - 
56/’15,RI)X/ Al,  Vax  -  76/20/4  a  67/30/3  (called  respective¬ 
ly  Hex  a  I  80/  20  g  Hexol  70/30),  S-4  (matrix  S-2  A  pellets 
*  relicts.  S-3),  5-6  (Diiiittonaphthnlcnc 
/HNDPhA/TNT/Al  -  20/21/10/16),  S-7  (DNN/HNDPh A/ 

I  rin itrochlorobenzene/ Al  -  1 5/21/1 V 1 G),  S-8  (HNDPhA/ 
trinicrobenzene/TNT/Al  -  24/6/54/16),  S-9  (matrix  S-l 
&  pellets  S-6J.S.I  0  (matrix  S-K  &  pellets  S-6),S-ll(matrix  S-l 
«•  pellets  S-7),  $-12(matrix  S-8  t  pellets  S-7),  5-13  (HNDPhA 
/  irinitrochforobenzene/Al  -  24/60/16),  5-14  (matrix  S-] 

&  pellets  S-l  5),  5-15  (matrix  S-8  «t  pellets  S-l  3),  S-16 
(see  above),  5-17  called  also  Mixture  1  (see  above),  5-10 
(matrix  S-17  &  peUets  S-16),  WASAG-1  (NIUNOa/IINDPh A/ 
JNT/Al  -  30/5/55/10),  WASAG-2  (HNDPh A/TNT/A1  - 
24/66/10),  WASAG-3  (HNDPhA/TNT/Al  -  15/75/10), 

WASAG-(U2)  (matrix  UASAG  -  2  A-  pellets  UASAG  -  1), 
WASAG(l+3)  (matrix  VASAG-3  A  pellets  WASAG-1). 

The  following  two  experimental  mixtures  proved  to 
be  very  promising  as  undenvater  explosives:  NH4CIO4/ 
RDX/Al  -  50/ 10/ 4C  and  TNT/N'lUNOa/Al  •  5’.  1/28.6/ 14. 3. 
fhe  first  mixture  is  about  2))  times  as  effective  as  TNT, 
while  the  second  mixture  has  the  advantage  that  it  can 
be  pressed  to  a  high  density  of  1.84. 

(See  also  explosives  S-6,  S-6  modified,  S-16,  S-19,  S-22, 
N-26,  IH  and  KMA  listed  under  Ersatzsprengs  toffe  j. 

References: 

1)  A.Stettbacher,  S  S  25,233-34  (1930' (Hxplosionen  un. 

ter  \tasser.  Torpedo  Wirkung) 

2)  A.StettlMcher,  Schiess-  und  Sprengstoife,  Lelpxlgf]  oil  \ 

IT  396-401 

3)  A.Stettbacher,  Protar  8,  83-92  (1942),  K-iegssprengs-offc 

4)  A.Stettbacher,  Protnr  9,  33-45  (19431.  uber  die  Vtrkur.g 
von  Torpcdos,  Minen,  und  Tiefcnbomben  unter  Bcriick- 


sichtictinL'  der  rfeutsrl't*  M:irinc**Kpir<‘n»:srnffr.  vr»m  \**tstrn 
u.id  hcutigen  UeUkritg) 

5)  A.Stcttbac!jt*r,Si»fi-«ig*  unJ  Schitisstoffe,  Zurich  (1948), 

PP13V140 

',)  J.S. Coles  et  ai,  XDIU  Report  No  A-<(.3,  USKI>  Kept 
(»<?4J  (about  S94S)»  pp  MJ  (Confidential) 

?)  K. II. Cole,  Underwater  Kxplosions,  Princeton  University 
Press,  Princeton,  New  Jcrsev  (1948),  pp  117-424 
8)  O.V .Stick land  et  a!,  Pli  Kept  1820  (194M 
‘I)  A.Stcttbaehcr  of  Zurich,  Switzerland;  private  commnnica- 


Unterwosserzunder  (Underwater  Igniter  or  Primer)*  De¬ 
scribed  in  C .  Bey1  :ng  and  K.Drekopf,  Sprengstoffc  und 
Ziindmittcl,  .  erlin  (19 Ui)  pp  174,  275  A:  237. 

Uresln  B.  Plasticizer  for  .\C  made  from  cellulose  acetate 
and  formaldehyde  f(.l»)S  /«-«»?.!'  24). 

V*  1  od*“r  Vergeltungswnffe  Eins  (V-1  or  Revenge  Wea¬ 
pon  One).  The  official  tiermnn  designation  was  IZ.C.-76 
and  the  British  name  Bu**  Bomb  .  V-1  was  e  pilotless 
plane(wingcd  rocket)  Which  could  fly  at  a  speed  "i 
500-560  mph  at  a  height  between  2,000  and  3,000  feet 
and  to  a  distance  of  220  miles.  It  could  be  launched  from 
u  catapult. or  released  from  a  piloted  plane.  The  body 
of  the  V-1  rocket  was  -."Undrical  in  shape,  tapering 
toward  die  nose;  diameter  2*7"  and  total  length  21*  5. 
fully  loaded  it  weighed  4,750  lb  .  It  was  propelled  by 
a  pulse-jet  engine  using  150  gullons  of  gasoline  for 
fuel  and  compressed  air  as  the  oxidizer.  The  warhead 
contained  some  newly  developed  explosives  (see  below), 
which  could  withstand  high  temperatures.  These  rockets 
v/err  fired  against  England,  beginning  in  June  1944,  and 
caused  considerable  damage. 

References:  .’/  v.; 

1)  A.Ducrocq ,  Les  Armes  Secretes  Allemandes,  Berger- 
Levrault,  Paris  (1947),  p  35 

2)  F.Ross,  Jr,  Guided  Missiles,  Rockets  and  Torpedoes, 
Lothrop,  l.ee,  Shephard,  N  Y  (1951),  PP  14-20 

3)  K.Vt.Gatland,  Development  of  the  Guided  Missile, 
"Flight*  Publication,  London  (1957) 

4)  Anon,  German  Explosive  Ordmnce,  TM  9-1985-2  (1953), 
pp  205-10 


5)  1. 1  lorn  burger,  V-2,  The  Viking  Press,  N  V  fi954), 

P  <  3  -  98 

6'  A. ocke  et  al,  Guidance,  Van  Nostrum!  N  Y  (1955), 
pp  1 1-3,  So-7,  71  ft  76  (Hook  I  of  the  "Principles  of 
, aided  s.’usile  Design”,  edited  by  Grayson  Merrill) 

(See  illustration  on  next  page). 

V-2  oder  Vcrgeltungswoffe  Zwei  (V-2  or  Revenge  Weapon 
Two).  The  official  German  designation  was  A-1  .  V-2 
was  a  rocket  provided  with  4  stabilizing  fins.  1c  could 
fly  with  a  speed  up  to  3600  inpli  io  a  distance  up  to 
220  miles  and  at  altitudes  up  to  50-60  miles.  The  body 
of  the  rocket  was  cylindrical  in  shape  with  a  nose  taper¬ 
ing  to  a  sharp  point.  The  largest  diameter  was  about 
5'  and  the  overall  length  was  46'.  Fully  loaded  it  weighed 
about  14  tons,  which  included  9  tons  of  fuel  supply  and 
about  1  ton  of  special  explosive  that  could  widistand 
high  temperatures  in  the  warhead.  The  first  of  these 
fnrLprr  was  fired  aemnsr  England  in  Sepr  1944.  A  rora! 

of  1115  \-2  rockets  were  fired  up  to  April  2,  1915,  and 

they  caused  considerable  damage  especially  in  London 
and  vicinity. 

Table  62  gives  some  additional  information  on  V  ?, 
as  taken  from  the  book  of  Gatland  (Ref  3,  p  XVII). 

TABLE  62 


:  Chorocterlstlca  of  V2 


Length 

Diameter  of  body 

Take-off  weight  1 

Payload 

High  explosive  catried 
Alcohol  (Contg  2571  water) 

Liquid  oxygen 

Thrust  at  take-off  2 

Thrust  gain  near  Brennschluss 
Fuel  consumption  per  second  . 
Alcohol  /  oxygen  ratio  in  mixture 
Maximum  burning  time 
Temp  in  motor 
Pressure  in  motor 
Nozzle  expansion  ratio 
Exhaust  velocity  • 

kelerenccs: 

(Same  as  given  under  V-1). 
(See  illustration  below) . 


14  m 
1.65  in 
12,900  kg 
1000  kg 
750  kg 
3965  kg 
4970  kg 


U  S 

46' 
5'  5“ 
28,4401b 
22051b 
16541b 
87401b 
10,9571b 


25.000  kg  I  55,1001b 
4200  kg  1  13,2301b 
127kg  •  2801b 

r  0.81 

65  sec 

-2700°  C  l  ~i890°l 
15.45  atm'  227  psi 
15.45:0.85 

2050  m/sec  6725  ft/acc 


ALCOHOL  FROM  PUMP 


IQUID  OXYGEN 


ALCOHOL  TANK  .CONTROL  COMPARTMENT 


NIC  FUZE 
NITROGEN  BOTTLES 


ALCOHOL 
PIPE  TO  TANK 


ALCOHOL  OUTLET  VAv.VE 
(SERVO -OPERATED) 

"CYLINDRICAL  CENTER  SECTION 


\  y  V/\  TURBINE  AND  PUMP  ASSEMBLY 

/  f  •  jVT  COMBUSTION  CHAMBER 

>  VENTURI  TUBES  V-  2  (  A  -4 ) 

STABILIZING  FINS 

■  ROCKET 

4  INTERNAL  CONTROL  VANES  - 


V-l  und  V-2  (Explosives  Used  in  toorhearis  of)*  At  first 
the  V-I  am)  the  Y-2  used  mixtures  of  TXT  and 
,  Am  nitrate*,  ‘lht.se  were  replaced  hy  , Amato)  U;  (PNK  50, 

.  Am  nitrate  ^5  and  KDX  !5*7)  or  by!  Amatol  10  (l)initro- 

*  iinisole  50,  Am  nitrate  55  and  KDX  15*7).  While  Amatol 
.  10  was  sii! table  lor  cast-loading,  the  Amatol  V)  gave 

occasional  cavities  When  cast-loa«led 'alone. 

In  oriler  to  eliminate  the  cavities  in  cast-loading, 
Kuiner  proposed  later  to  pour  the  Amato!  \f)  over  pieces 

*  of  Biscuit  Mixture  A  which  consisted  of  Am  nitrate  SO, 

,  technical  (  a  nitrate  25,  I'KTX  10  and  KDX  15“;. 

Stiii  later  in  the  vvat,  when  the  shortage  of  aromatic 
compounds  became  more  acute  than  ever,  it  was  proposed 
to  use  mixture  s  Hot  containing  the  nitroarc.matics,  as  for 

*  inst  meet  technical  C.a  nutate  55,  powdered  peat  5,  Al 
,  powder  10  ami  '.w  •  oi  vC  .ii>  mv  lay  •  nitrate,  i-cn.tcat*  mix- 

(lire.  culled  Myrol  (q  v  ) . 

Reference:  G.Kbmer,  lltl.  Kept  83,160  (19*10),  p  19. 

*  V-I  und  V-2  (E'opcilcmtj  Used  ,»}  As  was  n^n> 
under  Rocket  Propellants  (Liquid),  the  Germans  used  com- 
pressed  air  as  the  oxidizer  and  gasoline  as  the  fuel  in 
the  V-l.  I  or  the  V-2  rochet  they  used  liquid  oxygen  as 
the  oxidizer  and  ethanol  containing  some  water  as  the 

'fuel. 

Note:  According  to  J  .G.Tschinkcl,  (lien  I'.ngrg  News 
32,  238*1  (195*1),  wutei  was  added  to  nLohol  in  order  to 
keep  the  flume  temperature  as  low  ns  possible  to  avoid 

*  damage  to  the  combustion  chamber  of  the  rocket  motor. 

*  h'or  (lie  same  reason  fuels  of  higher  heating  values, 
such  as  gasoline,  were  not  used  ill  these  rockets.  It  was 
found  that  a  mixture  of  alcohol  and  25*.  water  had  a 

i  (lame  temperature  7”;  lower  than  pure  alcohol  while  its 
exhaust  velocity  was  only  3.51".  lower.  This  means  thar 
■  on  adding  2')%  of  water  to  alcohol,'  it  was  possible  to 
,  .  use  a  somewhat  lower  structural  strength  for  'lie  motor 
'  without  sacrificing  too  much  in  performance.  The  same 
'  author  on  p  2585  states  that  in  1944  preparations  were 
made  to  rrplare  liquid  oxygen  in  the  V-2  with  absolute 

*  nitric  acid.  !  i 


V-3  (Vergcltungswaffe  Drci). 


See  llochdruckpumpe. 


■  V-22  Deloy  -  Igniter  Uni*  was  used  in  type  1  of  the  15  cm 
RSSG  Rocket,  briefly  described  under  'Pyrotechnic  Anti- 

•  pathfinder  Devices" .  The  V-22  consisted  of  a  steel  tube 
filled  with  delay  composition,  and  was  screwed  into  the 
rocket  chamber  head.  The  hot  gases  from  the  burning 
propellant  ignited  the  delay  composition  which  burned  lor 

*  72  •  l  ncctmd*  uinloi  a  pressure  of  about  200  atmosphere*, 

(then  the  delay  had  burned  through,  a  shallow  dish-like 
structure  containing  the  black  powder  expelling  charge 
was  ignited.  The  delay  compositions  which  were  employed 
were  actually  tracer  compositions ,  e  g  Sr  nitrate  55,1, 
Sr  carbonate  5.0,  Mg  (coarse)  1 7.6.  CPVC  (chlorinated 
polyvinyl  chloride)  with  6VX  chlorine  9. 3,  synthetic  phenol- 
formaldehvde  resin  10.0  and  rosin  3,0”.  , 

’  Note:  All  Mg  (coarse)  had  to  pass  through  a  sieve  with 
1  mm  openings  (No  16)  and  be  retained  on  a  sieve  with 
0.15  mm  openings  (No  100),  while  60**.  was  required  to 
be  retained  on  a  sieve  with  0,5  mm  openings  (No  30). 
The  type  of  CPVC  containing  63*1  Cl  was  called  Igallt 
PCU. 

,  Reference:  ll.j.l-pplg,  CIOS  Report  32-56  (1945),  PP  19-21. 
Verbtennungswifrme (Heat  o(  Explosion) .  •‘id-  general 


Vernlelitung  von  Sprengstollen  und  Pulvern  (Destruction 
of  Explosives  and  Propellants),  B.s.ltlgung  oder  Un. 


scnod'ichmochung  von  cxplosivttoff:*  >  Eliminating  or 
Making  Explosives  Harmless  ).  See  general  section  under 
individual  explosives. 

Verpuffungstemperoturprobe  (Deflagration  Temperature 
Test),  Entxiindungipunktprobe  (Ignition  Point  Test)  is 
described  in  the  general  errtion  under  Ignition  Tempera¬ 
ture  Test  and  also  in  the  following  references: 

1 )  A.Steiibaelier,Schiess-  und  Sprcngstoffc  (1933),  pp  373-5 

2)  Kast-Metz,  (  hcmische  IJntersuchung  der  Sprung-  und 
•/.undstoffr  (1947), pp  341-345 

3)  A.Stettbachcr,  Spreng-  und  Schiesstofle  (19*18),  p  120. 

Verstdrktes  Chromommonit  (Reinforced  C'hronmmmonite), 

One  of  the  safety  explosives  in  which  TNT  was  the 
active  hase:  TNT  12.5,  Am  nitrate  70.0,  K  nitrate  10.0, 

Am  chrome  alum  7.0  and  vaseline  6.5*1  ( 1  otal  adds  to 

i  of,*;). 

..  »  i  *  fimm  -  icn 

v.uivci,  1 1 l£ti  i.Aj'iusivta  \  »■  *.2w. 

Versuchsgrube  GmbH,  Tremonlu.  Experimental  Mine  nt 
Dortmund,  located  previously  to  1943  at  Hibernia  Mine, 
Gelsenkirchen,  was  used  for  the  investigation  of  mining 
explosives,  such  as  methods  ot  stemming  in  bore  holes, 
ignition  of  gas  and  coal  dust,  .relative  safety  of  sheathed 
explosives,  photographic  study  of  flames  produced  at  the 
bore-hole  mouth  by  different  explosives  with  various 
methods  of  loading,  etc. 

Reference:  1)105  b'innl  Kept  1266  11947),  pp  3-4. 

Vertuchstrecko  (Testing  Gallery).  See  Schlngwerter- 
vcrsmhstrerke  and  also  the  general  sretipn  under  Gal¬ 
leries,  Testing. 

Versuchsstrecke,  Dortmund-Derne  (Testing  Gallery  at 
I lortmund-Dcrne)  was  used  for  the  following  official  tests 

of  permitted  explosives  (fc'ettersprengjroffe): 

a)  Tcnuzt  block  Test.  The  maximum  expansion  allowable 

for  permissible  explosives  was  240  cc  for  a  10  g  san.ple 
initiated  by  a  No  8  cop  '  .  . 

b)  Gap  Test  (Detonationsubcrtrogung).  I  lie  minimum 
acceptable  gap  was  26  mm  when  testing  cartridges  of 
35  mm  diameter  were  initiated  by  No  8  cops.  Nearly 
all  permissible  explosives  had  much  higher  gap  values 
than  20  min  and  the  sheathed  explosives  usually 
gave  a  value  of  300  mm  due  to  the  sensitivity  of  the 
sheathing  which  contained  about  15*1  of  NG  .....  • 

c)  Ability  to  Transmit  Detonation  (Detonationsiahigkeii) 
was  determined  by  the  so-called  Hl‘Our  Cartridge  lest 

dV  Power  of  Detonators  was  formerly  determined  in 
a"  type  of  ballistic  pendulum.  Only  No  8  detonators 
were  allowed  to  be  used  in  coal  mines.  The  usual 
(illing  for  such  detonators  was:  0.75  g  tetryl  and  0.5  g 
Ml-  orll.3  g  l.  A  /L  St  mixture 

c)  Gallery  Tests  were  conducted  with  methane  alt 
mixtures  und  with  coal  dust. 

Reference :  DIOS  Pinal  Kept  1266  (1947),  pn  1-3. 

Vlnidur.  Code  nnme  for  polyvinyl  chloride  without  plasti¬ 
cizers  (CIOS  Kept  21-3,  pp  5-6  and  CIOS  Rcpt  28-62,  r  24). 

Vfnoflex  oder  Igallt  PC.  Highly  chlorinated  (65*5)  polyvinyl 
chloride  (CIOS  Rep  28*62,  p  24). 

VI sol.  Trade  name  for  a  liquid  rocket  fuel  (Brennstoffe) 
of  variable  composition,  such  ns: 

a)  Vinyletbyl  ether  straight  or  mixed  with  some  aniline 

to  promote  combustion.  When  uned  In  liquid  rocket 
propellants  (such  as  for  Wasserfall)  in  the  proportion 
of  0.23  parts  of  Viaol  per  one  part  of  100%  nitric  acid, 
the  theoretical  specific  Impulse  was  214  Ib/lb/scc 
(Ref  1).  ,  .  ,,  .  .. 

Note:  Visol  fotms  with  strong  nitric  acid  a  hypergolic 
(self-igniting)  combination. 

b)  Vinyl  ether  (see 'Note)  40,  lao-propvl  alcohol  40, 
water  2.  The  remaining  18”.  consisted  of  four  other  in¬ 
gredients  Including  1%  of  a  dope  to  control  the  ignition 


Get  21 1, 


11. IIC  4 .  f* 

Note:  Vinyl  ether  of  item  it)  is  apparently  vinylisohutyi 
ether,  as  on  the  same  page  of  Ref  2  the  statement  is  made 
itliat  "Vise.!  is  a  contracted  code  name  lot  vinyiisobutylether” 
c )  Visoi  it  {See  next  item).  ■ 

Kefereneest 

I)  Gollin,  Rockets  and  Directed  Missiles,  CIOS  Report 
2s-5p  (l‘MS),  p  19 

21  Anon,  German  (explosive  Ordnance,  TM  9-1985-2  (1951), 
p  22l). 


Wachscr.dcr  Oroi  i  eder  Zunehmender  Oral  I*  See  Pro  cress  t  -a 
Rifling. 

Waffen.  See  Weapons. 

Woffentrdger  (Weapons  Carrier).  Several  models  ol  armored 
vehicles  designed  (or  carrying  field  guns  were  developed 
during  WW  11  by  the  firms  Krupp,  Steyr,  Rhemmetull-Borsig, 
etc. 

Reference:  CIOS  Report  29-20  (!<•«.). 


Visoi  6  •  Trade  name  for  Vinylethylether,  described  in 
rite  genural  section.  It  was  used  during  UW  II  as  a  liquid 
rocket  propelling  fuel  in  guided  missiles  such  as  l-.nzian 
lv-1,  -  Khcintochtcr  R-1  and  Wnxxerfall.  Absolute  nitric 
acid  was  used  in  these  missiles  as  the  oxygen  carrier. 
References: 

1)  Ani, a,  Army  Ordnance  31,  10  (1946)  (Wasserfnll) 

2'  K:\V.G:*.t!2r.J  p#»v**!r»n»wnt  of  Missiles*  N  Y 

09*2*,  111-’:1.  . ‘  ' 

Volpert  of  DortmunJ  patented  in  1896  and  189:  several 
mining  explosives,  such  as:  a)  K  nitrate  40,  NO  30, 
collod  cotton  1,  Mg  sulfate  cryst  24,  turpentine  4,  and 
soda-nsh  IV,  b)  K  pyrosulfarc  (K2S2U7)  7.5,  Am  nitrarr 
82.5,  naphthalene  5,0  and  ferrocyanide  5.0%. 

Reference:  J. Daniel,  Dictionnaire  des  Matieres  Explosives, 

Paris '(1902),  p  789. 

VonDohmen  Explosives.  Sec  Dahnien  Explosives  and  also 

Daijmcnites. 


VonSlubenrauch  Explosives.  See  Stubenrauch  Explosives. 


VorkoVrusche  (Eorward  Charge). 

Casings.  ■] 


■See  under  iCordite  Charge 


Vorlage  (Antiilash  Bag)  (laterally  “something  put  before"). 
According  to  Davis,  Explosives  (1943),  p  324,  tf»  Vorlage 
used  .during  WW  I  consisted  of  doughnut  shaped  cotton 
or  artificial  silk  cloth  bags  filled  with  coarsely  pulverized 
K  chloride.  Two  such  bags  were  usually  placed  in  a 
cannon  between  the  base  of  the  projectile'  and  the  pro* 
pcllent  charge.  ! 

In  firing  with  Vorlage  there  were  produced  at  the 
niuzz'p  a  red  light  (glow)  and  a  red  smoke.  The  lighr 
gave  no  reflection  in  the  sky  but  was  visible  if  the 
piece  was  placed  in  such  a  way  that  the1  enemy  could 
see  i  s  muzzle.  In  the  daytime,  the  Vorlige  was  used 
only  when  the  weather  was  so  dark  that  the  flashes 
of  tli<-  gun  without  Vorlage  were  more  visible  than  the 
clouds  of  reddish  smoke’ produced  by  the  Vorlage. 


"Vulkon".  A  fibrous  material  prr"  ured  by  hydrating  u 
cellulose  with  /.n  chloride.  It  was  used  tor  self-scaling 
gasoline  tanks. 

Reference:  CIOS  Report  21-3  (1945),  p  4. 


Wotsrode  (Pulver).A  type  of  sporting  propellant  manu¬ 
factured  for  many  years  by  the  Wolff  Co  at  Walsrodc  in 
Germany  and  by  the  (.hil worth  Gunpowder  Co,  l.td  in 
England.  The  original  propellant  was  prepd  by  gelatiniz¬ 
ing  pure  XC  with  ethyl  acetate  and  adding  watt-  (25°; 
of  total  volume)  to  the  resulting  jelly.  Then  the  mixtuu- 
was  kneaded  and  .while  continuing  this  operation,  live 
steam  was  introduced.  This  lesulted  in  (lie  formation 
- 1  — ...  ii  — :  —  . — i  . . :  : _ i  \tr-  i: „ .  ™ ....... I  ,  ( 

Ol  IU)  ..Olliutt  ^iuiiio  was  (,siauuii.vii  n\,«  •  Sv«i3  i  3.'  ~ - 

•  v'l.it:!?  col  vent,  the  grains  •—  c.-c  • -treated  under  pressur 

with  boiling  water  and  then  dried  (Kef  1).  The  composition 
of  such  a  propellant,  given  in  Refs  2  and  4  was  as  follows: 
NC  98.6  and  volatile  matter  1.4%;  its  calorific  value  was 
1014  keal/lcg  and  volume  of  gas  at  NTP  875  1/ltg  of 
which  14.8%  was  nitrogen. 

A  different  composition  for  Walsrode  was  given  in 
Ref  3:  guncotton  77,  Ha  nitrate  10,  grease  7.0,  agui- 
agar  3,0,  glue  2.0  and  moisture  1.0%. 

References: 

1)  J. Daniel,  Dictionnaire  des  Matieres  Explosives,  Dunod,  ' 
Paris  (1902),  pp  801-2 

2)  A. Marshall,  Explosives,  Churchill,  London,  vl  (1917)  p 
327 

3)  If. Brunswig,  Das  rauchlose  Pulver,  W.  de  Gruyter, 
Berlin  (1926),  p  134 

4)  Thorpe’s  Dictionary  of  Applied  Chemistry,  Longmans 
Green,  London, v  4  (1940),  p  530. 

Wolter  Explosives  .  See  Explosives  Developed  by  ll.Wnl 
ter  et  al. 

Wolter  Submarine. See  U-Hoor  Walter. 

Walther  Cold  Rocket  Unit,  such  os  used  in  the  Hecht 
surface  launcher  rocket,  used  hydrogen  peroxide/per¬ 
manganate  as  the  propellant.  .No  details  are  given. 

Reference:  K.V..Gatland,  Development  of  the  Guided  Missile, 
“Plight",  Publication,  London  (1952),  p  117. 

Worm!  ogerv  or  such  (Warm  Storage  Test),  called  also  Lager- 
bestondlgkeit  odor  Haltborkeit  (Stubilitv  in  Storage  or 
Stability)  is  a  test  similar  to  tb"  American  Surveillance 
Test.  It  was  conducted  by  storii  n  10 g  sample  of  a 
propellant  (or  an  explosive)  at  a  temp  of  75  or  higher 
in  a  closed  glass  vessel  until  the  appearance  of  nitrogen 
oxide  fumes.  The  longer  the  time  required  for  the  ap¬ 
pearance  of  fumes  (which  might  be  from  several  days  to 
several  weeks)  the  more  stable  wus  considered  the  sub¬ 
stance  under  test. 

Other  Stability  Tests  are  given  in  the  general  section 
References: 

1)  Stettbncher,  Schiess-  und  Sprengstolfe  (191.1),  P  201 

2)  Kast-Mctz,  Chemische  (Jntersuchung,  etc  ('944),  p  258. 
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W  a  ft  PL  AN  T  5f  ARSENAL  s,  research  centers,  prov 
ING  GROUNDS,  etc, 

(In  collaboration  with  II.A.Tisch  of  Picatinny  Arsenal) 
This  review  includes  both  Government  and  private 
installations  as  complete  as  war  possible  to  obtain  from 
the  literature  and  It  JOS,  (JOS  and  PH  reports. 

Uar  pl.mts  were  usually  constructed  in  a  forest  with 
a  minimum  removal  of  trees.  Huildin^s  v.cu*  of  permanent 
and  fire- pn»of  construction  such  us  reinforced  concrete 
with  one  weaker  side  for  blast  escape.  (Quantities  of 
explosives  permitted  in  buildings  were  usually  greater 
and  the  interd t stances  less  tl»  :n  permitted  by  American 
and  Mntish  regulations.  I1»c  'floors  in  the  buildings  were 
rather  rough,  but  they  were  kept  clean  by  frequent  sweep* 
ing.  No  overshoes  or  powder  shoes  were  worn  by  workers. 

In  the  enclused  aJphaUlicAl  lint  are  included  numerous 
plants  and  institutions  more  or  less  connected  with 
armament*  during  UU  II.  Majority  of  these  institutions  are 
closed  or  arc  out  of  existance  but  many  of  them  can  he 
reopened. 

1)  Adam  und  Horn  Sprcngstoff  I  abriken.  Plant  at 
Karl  see  (Kxplosives) 

la)  Adam  Gerhard  Moiorenwerke^  v;skau  Fried cr i cris'uo i 1 
«  Sudetengau  (Motors) 

»b)  A  KG.  Sec  AUgcmeine  l.lcktrizitats  Gesellschatt 

2)  Aerodynamisrhe  Versneh  sanstalt  (AVA),  Kaiser 
Vilhelm  Instirut,  l»uttinj;cn  (Aerodynamic  research). 
(See  (JOS  2S-22  and  Re!  la,  pp  75  Hi  111) 

3a)  A-G  des  Alton  bergs  fiir  Hergbau-  und  Zinkhutten- 
•  betrieb,  Hssen/Hergeborbeck  (Contact  and  chamber 
sulfuric  acid  plants)  (HIOS  1039) 

3!>i  Air  Force  Proving  Ground.  See  Waffenprufungsstelle 
der  Luftwaffe 

Sc)  Akademic  der  l.uftfahrtfors chung  j(ALF>,  Berlin. 
Academy  of  Aircraft  Research  (Scientific  institution 
with  elective  membership).  It  promoted  research 
in  many  fields  of  science  (Ref  4a,  p  7H) 

3d)  A. Krupp  Herndorfer  Metallwarenfabrik  (U  capons) 
4a)  AL1:.  «  See  Akademic  der  Lultiahrtforschung. 
•fb)  Alfred  Krupp,  Kssen/ Horbeck  (Steel  foundries) 
(See  BIOS  Final  RePt  71(0 

5)  Allgrmeine  IJcktrizituts - Gescllschaft (AFG),  Berlin 
(I  Jectrical  equipment,  cables,  rockets,  etc) 

6)  Amag*,  llilpert*,  Pegnitzhutte  A  -G  ,  Niimberg 

(Acid  plant  equipment)  ( 

7)  Anschutz  &  Co,  Kiel  (Radar,  bomb  sights,  sub- 
{  marine  instruments  and  equipment)  (Sec  CIOS  25-39) 

6)  Anschutz  (IG ),  Zellu  Mehlis,  Thurin gen. (Small  arms) 
9a)  Ardelt  Uerke,  Fbefswaltle  llrrsl.ui  (Machinery) 

9  b)  Army  Pro  ving  ■  ( irnuntls.  S'l-  Wuffcnpriifungstrllen 
tics  Itcefcs  i 

10)  ‘  Arthur  Krupp  A  -(>.  See  Bcrmlorfcr  Mctnll wurenfabrik 

Arthur  Krupp  A-G 

11)  Aschaffenburgcr  Xe  I!  siof  fwerk  i-  A-G,  Stockstudc 
am  Main  (Wood  pulp,  utilization  o(  the  black  liquors 
from  the  sulfite  Iroils  lor  the  manulucture  of  ethanol 
and  yeast,  various  chemicals)  (See  CIOS  26-34) 

12)  August  Engels,  Velbcrt,  Kheinland  (Steel  foundries) 

,  (See  DIOS  716) 

Ha)  August  Thyssen  llutte  A  -G  ,  llainbom  (Metal¬ 
lurgy) 

Mb)  AVA.  See  Acrodynamische  Vcrsuehsanstalt 
Id)  Dadische  Anilin- &  Sodafabrik  A-G  (BASF),  Oppau 
bei  l.udwigshafen  o/K  iVarious  chemicals  including 
,  some  explosives)  (DIOS  1442,  p  8) 

15)  Dadische  Wolframerz  GmbH,  Sollingen  bei  Karlsruhe 
(Ferro-alloys)  (CIOS  30-55) 

16)  Bnmap-Meguin  A  -G  ,  Derlin  (l)csiwi  and  con¬ 
struction  of  chemical  plants  (BIOS  1442,  pp  110-17) 

17a)  BASF.  See  Dadische  Anilin-fc  Sodafabrik  A  -G 

17b)  Dayerische  Mnscliincnwcrkc  (BMW),  bei  Miinchen. 

•  (Research  und  development  of  rockets  using  as  fuel 
hydrazine-  und  some  amines  und  as  oxygen  corrlcr 
..  coned  nitric  ncid  contg  about  I0?I  sulfuric  acid. 
The  fuel  was  known  as  Tonka  and  the  acid  as 
Solbel  (See  CIOS  28-56,  pp  25-26) 

III)  Dayerische  Sprcngstoffwertcc  und  Chemischc  Fab- 
riken.  A  -C  ■  Ntirnberg.  Blunts  at  KloSter,  l.echfeld, 
Neumarkt  and  Parslierg  (Miscellaneouu  chemicals 
and  explosives) 
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19)  Bayerisrhe  bticitstoit  A  -1,  ,  Mesteritz  (Nitric  acid) 
Note:  According  to  BIOS  889  the  plant  was  trans¬ 
ferred  to  Russia 

20)  Decker  &  Hollander  Wuffenbau,  Suhl  (Small  arms) 

21)  Derckholtz  (J.G.W.),  Hamburg/  Uahrenfeld  (Various 
pyrotechnic  items)  (DIOS  1233) 

22)  Dcrgbnu  A-G,  Lothringen/Blankenburg ,  Harz 
(Cast  iron  and  steel  ptojectiies)  (CIOS  28-63) 

23)  bergbauspreng.toff-  und  ZundmitteIwerk,Schonebeck 
Kibe  (Electric  blasting  caps) 

24)  Hergische  Stahl  Industrie,  Remscheid  (Steel  foundries) 
(BIOS  716) 

25)  Bergmann  Industrie  Werke,  Abteilung  Waffenbau, 
Suhl  und  Welt  cm  a/Main  (Small  arms) 

26)  Dergwerkgesellschaft  Hibernia  A  -G  Stickstoffwerke 
Wanne  -  Kickcl  (Nitric  acid)  (DIOS  1442,  p  29) 

27)  Berliner- Liibecker  Masehinenfabriken(BLM),  l.iibeck 

(Small  arms  and  artillery)  (CIOS;  31-40)  ' 

28)  Uerlin-SuhlerWaffen-  und  Fahrzeugwerke(BSW)  Berlin, 
Suh!  und  Weimar  (Small  arms) 

29)  Bemdorfer  Metallwarenfabrik  Arthur  Krupp  A  -G  , 
bemdorf ,  Niedcrdonau  (Weapons  and  ammunition) 

30a)  Berzelius  Metallhuttcn  GmbH,  Duisburg/Wanhcim 
(Sjliuticc.tu)  ,ut05  1636)  *  ■  ■  •  --o' 

30b)  BLM.See  Derlincr-Lubecker  Maschinenlabriken 

31a)  BMW.  See  Bayerische  Maschinenwerke 

31b)  Blumberg  &  Co,  Lintorf  bei  Diisseldorl  (Various 
pyrotechnic  items)  (BIOS  1313) 

32)  Bochumerverein  A -G  ,  Bochum ,  Ruhr  with  several 
plants,  such  as: 

a)  Bochum  (Metallurgy,  centrifugal  casting  of 
gun  tubes) 

b)  W'citmar  (Metallurgy) 

(See  BIOS  716  and  CIOS  27-42  and  29-39) 

33)  Bohimsche  Waffenfabrik.See  £eskoslovenska  Sbrojovka 
Strakonitz  in  the  Czechoslovakian  section 

j  34)  Dothe  (W),  Uolfenbuttel,  llcimstattenweg  (Blasting 
machines) 

35)  Drown  •  Dover!  &  Cic  A-G  Mannheim  (Electricity) 

36)  Briicher  tc  Xinke  Zundschnurfabrik,  Meissen  (Safety 
fuses) 

37)  Drtick,  Schlosser  Ic  Co,  Osnabriirk  (Apparatus 
for  t»-sting  explosives  by  the  methods  of  Dichel 

I  and  Mettegang)  , 

38a)  BSW.  See  Berlin-Suhler  Waffen-  und  Fahrzeugwerke 

38b)  Buck  •  See  Hans  Buck  , 

39)  Buderich  Werice,  Germany  (of  Gebruder  Bohler  A  -G  , 
Wien,  Austria)  (High  quality  steel)  (CIOS  25-14) 

40)  Budeius  F.isenwerke,  Wesr'ar  (Centrifugal  casting 

/  of  gun  tubes)  (CIOS  29-39) 

41)  Burberg  (Gebruder)  GmbH  Maschinenfabrik,  Mcttmann, 
bei  DDsseldorf  (Installations  for  the  manufacture  of 
explosives,  propellants  and  ammunition) 

42a)  Biischer  -  Gewehre,  Zell  a  Mehlis,  Thiiringen  (Small 
arms) 

!  42b)  Busch  -  jiiger  Ludcnscheider  Metallwcrke  A-G, 
Liidcnscheid .Westfalen  (Ammunition) 

43)  Bussing  -  NAG  Vcreinigte  Nutzkiuftwagen  GmbH, 
Braunschweig.  Several  metallurgical  plants,  which 
employed  during  WW  II  up  to  5500  workers  nearly 
half  of  them  foreigners  (CIOS  28-46,  p  13) 
j  44)  Cntbonit  A  -G  ,  Hamburg.  Plant  nt  Schlebusch 
(Explosives) 

45)  Carl  Fleming,  Hamburg- Neugraben  (Ground  and 
ship  pyrotechnic  signals).  Plant  was  destroyed 

46)  Chemischc  Dungerfabrik,  Rendsburg  (Sulfuric  acid) 
(DIOS  1642) 

j  47)  Chemischc  Fabrik  Kalk  GmbH,  Koln/Kalk,  founded 
in  1857  (Acids  and  inorganic  chemicals)  (DIOS  1442, 
P  105) 

48)  Chemischc  Fabrik  Wesseling  A  -G  ,  WcsscJlng, 
bei  Kjiln  (Sulfuric  acid)  (DIOS  1644) 

49)  Chemischc  Werke  A  -G  ,  Thansau  (Chemicals  and 
explosives) 

50)  Chemisch  -  physikiilische  Versuchsunstalt  (CPVA)<ier 
Kriegsmnrine,  Daenisch  Nienhof  (Navy  physico-che¬ 
mical  research  institute)  (Sec  CIOS  33-2  and  33-66) 

51)  Chemisch-technische  Rcichsanstult,  vormnls  Militar- 
versuchsamt  (Research  und  development  institution 
for  Armed  Forces) 

52o)  Consolidicrtc  Alkaliweike,  W'estregeln  (Chemicals 
and  explosives) 


5.2M  (  (>\  \.  Set*  ( .lieims.-n-tecmiisihr  \  rrsufh.sansr.iit 
5  1 )  Daimler  lien/  Uetke,  Berlin  VnriciifrLIe  (Tanks  and 
i'tlicr  military  vehicles)  (CIOS  32-33).  Plants  art-  lo 
cated  at  Lntcrttirkl  rim ,  ( iiyrena  u  ami  Mannheim 
5l)  i  (ci’iissa .  Frankfurt  a  M.  Plant  at  llanati  u  -  M  (Sintered 
.  i.  an  .in. I  steel  components)  (BIOS  *> > 

S',)  Pern  ay  A -Ip,  Duislnirg  IMaeliinerv  pm, I  ineclian'cal 
equipment)  ((  ll)S  -?< p-  ) 

it,)’  Dcnrsuorff  Pulverfabrik  Kuniyuiulc.  I’l.int  at  Othfresen 
.  ( Kxpl'osive- )  '  '  ' 

S"i  Deutsche  Cahusitwerke  A  -  Ip  ,  Gnascliwiiz  bei 
Hautzen  (Dynamites,  permissible  explosives, 
Iiiasony  explosives,  propellant;;  and  fuses) 

SS)  Deutsche  Ldelstahlwcrke  A  -G  ,  Krefelo  (Metal¬ 
lurgy  centrifugal  casting,  etc  )  (CIOS  24-28,  25-38  and 
29-39) 

S'))  Deittselie  Liscnwerkc  A-(,  IliKlen ,  Rhineland  and 
Muihcim  Ruhr  (Metallurgy)  (HIOS  7K>  and  CIOS 
29-39) 

(,())  Deutsche  I'or.ehunysanstalt  lur  Segelflug  (DFS) 
Ainring  (C,erman  Glider  Research  Station)  (Guided 
m;oe;),p«)  (cios  *2-/.(.hp>,l  Ref  in.  pp  '-11  X-  '(•> 

•  \  ,  ^  pi*  .  •  i  Vi, ;p-  c  1, vc'.;a g  C,  l).;!;;./ 

Niederschoneueide  (Ammunition) 

(Ob')  Deutsche  Praposit  Werke  (nnhll,  Lttlingen  (Industrial 
explosives)  .  ! 

(i2)  Diuifsrhe  Pulvernietallurgisclte  Gesel Isehaft,  (DI‘G. 
ITuiikluit  a/Main  (Sintered  iron  and  steel  ammunition 
•  ami  weapon  components) 

(,3a)  Deutsche  I’yroteehnische  Fubriken  (imbll.  Plants 
at  cieehronn  in  Wtirtemberg  ;  Kieselbaeh,  Krcmmcn 
i  and  Ni  umarkt  in  Oberpfa!/  (Various  pyrotechnic 
■;  items)  ((  IDS  32-38)  J 

03l>)  D<  tit  sc  he  Kbhrcnwerke  A  -Ci  ,  Mulheim  (Weapons 
;  ami  ammunition)  (  _ 

64)  Deutsche  Sprengchemic  GmbH,  Dcrlin/Zehlendorf 
with  plants  tit: 

a)  Dreetz  (Propellants) 
p  b)  h'orst,  Brandenburg  (Propellants) 
c)  Klietz  (Propellants) 

(  d)  Kraibury  (NG,  IlKlillNp  Nipolit,  etc) 

e)  Moschwiy  (NC  propellants)  ] 

).  ()  Oderbury  (Solventlcss  propellants) 

y)  Totyelow  (Propellants) 

(iS )  ■  Deutsche  Sprenykapseln  labrik,  Koln  (Hlasting 
caps) 

(>6)  Dcuts-  he  Sprenysroff  A  -  G  ,  Hamburg.  Plant  at 
Wahn  (Commercial  explosives! 

67u)  Deutsche  Versuchsanstalt  (l)VA)  fur  Kraftfahrzeug 
und  Tahrzeuymotorcn,  lierlin  (Research  and  develop¬ 
ment  bn  motor  vehicles,  motors  etc) 

67b  Deutsche  Versuchsanstalt  fiir  Lufrfuhrt  (DVL) 
p  (German  experimental  establishment  for  Flying). 

it  was  established  in  1915  and  during  V V  II  there 
,  were  about  2000  people  employed.  Its  ballistics 
division  at  Gatow  was  led  by  Schardin  (Ref  4a, 

PP  71,  75  ik  79)  ■  ,;C. 

68)  Deutscho  Woffen-und  Munllfonsfobrlken  (DWM)  A-G, 
i  Karlsruhe  and  Berlin/ Dotsigwalde  (Formerly  Derlin- 

Karlsruhc  Industrie  Werke).  Srveral  plants,  such  us 
i  at  Posen  and  Schultrup  bei  Liiheck  (Various  weapons 
T-  and  ammunition).  Research  was  conducted  at  the 
Forschungsonstalt,  ■  Ltibeck  (See  CIOS  Reports 
30-71  and  33-20)  .  .  ,  \ 

69)  Deutsche  Werke  A  -G  .  Erfurt  (Small  arms) 

70a)‘  Deutsches  Tliindwaren  -  Monopolgesellschalt,()  Berlin 
(Ignition  and  initiation  devices).  Also  at  Ltincburg 
(Pyrotechnic  items)  (BIOS  Final  Kept  1313) 

7(1  li)  Dl-'S.  See  Deutsche  Fo/schungsanstalt  fiir  Segelflug 

71)  mz  Chcir.ie-Abteilunji;  Sprenestoffe,  Berlin  (Kx- 

,  :  plosives,  primers,  initiators,  safety  fuses,  sporting 

■'  ammunition,  pyrotechnic  devices,  etc) 

72)  Dornheim  (G.C.)  A  -  G  ,  Suhl  (Small  arms) 

73«)  Dortmund-Derne  Testing  Gallery  .  See  Versuchs- 
■  ;  streckc  Dortmuntl/Derne 

73W  DPG.  See  Deutsche  Pulvcrmetallurgische  Gesell- 
'  ■  ;  schaft 

74»)  Dtaglmn.  Sec  FabriEDroghan 

/4l>)  Draht-  und  Metallwnrenfabrik,  Gmbll,  Salzwedel, 
(Ammunition)  .  i.  '  1  „  ;  L  «i.  ...  , 

75a)  Dr  Alexander  Vncker  Gesellschaft  for  blektro- 
cliemiachc  Industrie,  Uurghausen  (Chemicals  from 


acetylene;  (CIOS  25-20) 

T5|»)  Dresdner  Dynamit  Fabrik,  Dresden.  Plant  at  Mulden- 
hutten  U  um’m"rei.il  explosives) 

7(>a)  DVA.  See  Deutsche  Versuchsanstalt  fur  Kraft- 

(ahtzeuy 

7(.l>)  DVD.  See  Deutsche  Versuchsanstalt  lur  l.uft- 

fahrt 

70c)  DWM.  Sec  Deutsche  Waffen-  und  Munitionsfabnken 
A  -G 

?')  Dynomit  Aktienorsellsehoft  (D  A  -G  or  DAG) 
vonuais  Altrcu  Nobel  (k  (,o.  Ilea*:  ultice  at  Treis- 
d<'rf,  Bez  Koln  with  plants  at: 

a)  Adolzfurth.  bei  lleilbronn  (Black  powder)  (CR'S 
32-38) 

b)  Bcryensdorf  (Industria1  explosives) 

c)  Bblilitz-  Kbrenberg,  bei  Leipzig  (Glycerin  and 
other  chemicals)  (CIOS  12-38) 

d)  Drayhan.Danneberg  (TNT, industrial  explosives, 
amiptunition  loading  salery  fuses,  etc) 

c)  Duneberg  a/d  F.lbe,  bet  Geestacht, bez  Hamburg, 
founded  in  1880.  During  WU  11  the  plant  occupied 
an  area  ol  1,8  sg  miies  an.)  employed  up  to  SOW 
workers,  many  of  them  foreigner*.  The  personnel 
of  the  plant  developed  (in  collaboration  with 
General  Uto  Galiwitz)  various  'cool*  propellants. 
(See  G  Pulver  and  (iudolpulvet) 

Most  of  these  new  propellants  were  nianufd  at 
Duneberg 

No  acids,  NC,  NG  nor  DI-GDN  were  manufd  at 
Duneberg.  The  NC-NG  or  NC-DKGDN  mixtures 
were  received  from  the  Krummel  plant  in  the  form 
of  Rohpulvcrmasse  and  blended  at  Duneberg  by 
passing  through  hot  colls 

(Sec  CIOS  Reports  28-61,  29-24  He  31“68  and  PB 
Rept  925)  . 

f)  Kmpelde,  bei  Hannover  (Ammunition  for  Flak, 
Pak  and  infantry)  (CIOS  32-38) 

g)  1-orde  an  dn  l.cnne,  Grevenbritck.  Westfalen 
(Safety  fuses,  blasting  caps  and  detonators) 
(CIOS  32-38) 

h)  Hamm  a/d  Sieg  (Black  powder)  (CIOS  32-38) 

i)  llasloch,  Baden  (Propellants  and  Cartridges 
for  small  arms) 

j)  Koufbeuren  bei  Lands berg/Lech  (NC  propellants, 
blasting  caps,  detonators  and  ammunition  loading) 

Note:  According  to  CIOS  Repts  29-28  and  32-38,  the  Kauf- 
I  beuren  plant  belonged  to  the  Dynamit  A-G  Subsidiary 

k)  Krummal  Post  Geestacht,  Bez  Hamburg,  founded 
in  1865  by  A.Nobel  and  then  enlarged  durjog  both 
WW’s.  During  W\V  11  it  occupied  1.6  sq  miles  und 
employed  up  Id  9000  workers,  many  ol  them  foreign* 
ers  ; 

;  Work  at  this  plant  included  some  ammunition 

loading  and  the  production  of  TNT,  PKTN,  NC, 
NC,  DKGDN,  TLG1N,  RLX.  metriol  trinitrate, 
industrial  explosives,  plastics,  nitric  acid,  sulfuric 
acid  anJ  Rohpulvcrmasse  .  The  last  item  was 
shipped  to  the  Dimeberg  plant  for  man-faicurc 
of  POL  (solventlcss  propellant) 

The  RDX  branch  of  Krummel  plant  was  damaged 
in  1943  and  production  of  RDX  was  stopped 
(See  CIOS  Repts  28-61  &  29-24  and  PB  Rept  925) 

l)  Ni’rnbcrg  (Steel  case  small  arms  ammunition, 
hunting  and  sporting  ammo  and  pyrotechnic  items) 
(CIOS  27-36  and  32-38) 

in)  Reithsweilef,  Elsnss  (Small  arms  ammunition) 

n)  Rottwsil  ,  Schwarzwald  ,  founded  in  1872  as  n 
black  powder  factory,  was  changed  over,  prior  to 
WW  I,  to  single-base  propellants.  The  plant  was 
considerably  expanded  in  1939  and.  manufd  large 

k  amounts  of  small  arms  propellants 
Note:  This  plant  seems  to  be  identical  with  the  Troisdorf 
A-G  plant  described  in  CIOS  Rept  26-70 

o)  Saarwcllingen,  Kr  Saarlaurem  (Industrial  ex¬ 
plosives)  (CIOS  32-38) 

p)  Schlnbuach,  Leverkusen,  bei  Koln  (TNT,  NC. 
NG,  PETN,  PA,  M  F  ,  LA,  oleum  and  industrial 

,  explosives)  (CIOS  Repts  24-4,  29-24  and  32-38) 

r)  StaJeln  (Steel  case  small  arms  ainno,  L  A  , 
L  St  ,  detonators,  hunting  and  sporting  ammunition) 
(CIOS  27-36  and  32-38) 
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'  ■'£).'  T'oisdorl ,  Bez  Koln,  parrot  plant  of  DA-G 

'•**  fHf*  poiI  n.f  r|»f»  "!?th  CSf-t"!"  n»»2 

considerably  expanded  before  WW  II.  At  the  peak  of 
.  'production  it  employed  up  ‘to  10,000  workers  of 

whom  2,000  were  foreigners.  The  plant  was  severely 
damaged  in  19-11  and  19-15  ,  by  bombs.  Following 
items  were  inanufd  during  UU  II:  NO,  lJhTN,  tetryl, 
azides,  blasting  explc  'ves,  permissible  explosives, 
initiating  compositions,  delay  and  electric  detonators, 

,  propellants,  fusts  and  luzes  (See  BIOS  Final  Kept 

6-11  and  CTOS  Rept  24-1  and  32-18) 

t)  Wcrgendorf,  Butbach,  Kr  Sic  gen  (Industrial  ex¬ 
plosives)  (CIOS  12-18) 

78)  f>ypomit  A-G  Subsidiory,  called  GmbH  xur  Vorwer- 
lung  chcmischer  Efzeugni  sse,  lormed  in  19-11  by 
combining  the  resources  ol  Oynamit  A  -G  with  those 
of  OKil  (Oherkon.  .undo  lleereswaffenamt),  had  the 
following  plants:  .... 

1  a)  Allendort,  bei  Kirchhain,  Ktcis  Marburg,  l.ahn 

!  (TNT,  sulfuric  anhydride  from  :  spent  sulfuric  acid 

and  ammunition  loading)  (CIOS  12-18) 
b)  Aschau,  bei  Muhldort  a/Inn,  Obb  (Nitrocellulose) 
(CIOS  12-18)  |  1 

r)  Bobiogen,  bei  Augsburg  (Hexogen  by  KA  process) 
(Fairly  detailed  description  is  given  in  CIOS 
-  Rept  12-8) 

*■  d)  Bromberg,  W'cstpreussen  (DNH,  TNT,  N<-,  NG, 

DEGDN,  solventless  propellants,'  ammunition  loading, 

<  oleum  from  spent  sulfuric  acid,  etc)  (CIOS  12-38) 

e)  Chri stionstodr  am  Bober,  covered  during  WU'  II 
about  6fj  sq  miles  and  employed  about  7000  workers 
many  of  whom  were  foreigners  (Formaldehyde, 
Hexogen,  NC,  NGu,  Man-Sal  z,  Myrol  Tetra-Salz 
and  loeding  of  bombs  and  small  caliber  shells) 

!  (Sec  CIOS  Kept  12-18)  | 

Note:  CIOS  Rept  28-61  lists  this  plant  as  belonging  to  the 
Oynamit  A  -G 

f)  Clausthal-Zellerfeld,  Harz  was  heavily  damaged 
in  1944  (TNT  and  shell  loaJing)  1 

g)  Dbberitz  a/d  Havel,  Westhavelland  (Hexogen. 

*  hexamine  and  NGu) 

h)  Domitz,  a/d  Flbe  (Picric  acid,  TNT,  propellants 
and  ammunition  loading) 

i)  Kbenhausen,  bei  Ingolstadt  und  Munchen,  con¬ 
structed  in  1914,  was  destroyed  in  1945  except 
lot  the  propellent  Section.  It  manufj  NC  and  solvent 

i  propellants  (CIOS  12-38) 

j)  Glpwen,  aestpriegnitz  Havel,  originally  designed  1 
as  a  NC  plant  ,  was  manufacturing  during  WW  II 
some  initiating  items.  Has  r.evcrly  damaged  in 
1945  (CIOS  12  18) 

k)  Griinbcrg  .Scblesien  (Detonators)  (CIOS  12-18) 

l)  Giisen,  Bez  Magdclairg  (NC,  TNT  and  loading 

of  bombs  and  shells)  (CIOS  12-18)  i 

m)  llcrtine,  bei  Toplitz  'Schonau  (Loading  of  bombs 
and  mines)  (CIOS  12-18) 

n)  llerzberg,  Sudharz  (Loading  of  bombs  and  mines). 

Was  completely  destroyed  by  bombs  in  1945  (CIOS 
12-18)  . 

o)  llessiscn-Lichtcnau,  Bez  Kassel  (Picric  acid, 
TNT,  oleum  from  spent  sulfuric  acid  anJ  loading 
of  bombs  and  shells)  (CIOS  12-18) 

Note:  It  also  operated  a  plant  at  Fschcnstruth. 

p)  Hohensaaicn  at  Neudorf  a/d  Oder,  Mark-Hranden* 
burg  (NC,  NG  and  experimental  station) 

r)  Kaufbeuren  •  See  item  (j)  under  Oynamit  A  - G 

s )  Kaufering,  bei  Augsburg.’Lan J  (NC  and  mortar 
shell  cartridges) 

t)  Kuchelna,  bei  Katibor  (Loading  of  tmail  bombs 
and  shells)  (CIOS  12-18) 

u)  Ludwigsdorf,  Kr  Glatz  (Press-loading  of  am¬ 
munition)  (CIOS  12-18) 

v)  Molchow,  bei  Waaler  .  Mccklenbu.g  (PKTN,  : 
trinitroresomn,  blasting  caps.  Jet  mating  fuse,  etc) 
(CIOS  12-J8) 

w)  Mslmitz  ,  Kr  Sprotau,  Schlesicn  (Loading  ol 
small  bombs  and  shells)  ICIOS  12-18) 

x)  Munchen.  Bayern  (Fuzes,  such  as  Uhrwcrk- 
z under  for  Flak  8.8  cm  Was  severely  damaged  in 
1943,  1944  and  1945  by.  bombs. 

y)  Peteradorl  Schlesicn  (loeding  of  sm  ill  bombs 
snd  shells)  (CIOS  32-18) 

zt)  Prcmnitz  a/d  Oder  (Ammunition  looJing) 

z2)  Ockermtinde,  bn  Stettin ,  Pomtnem  (NC,  NGu, 


ammunition  loading  and  experimental  station) 

Zj)  Wollratshausen,  bei  Munchen,  .  -iiayern  .  (LA, 

L  St  ,  tetracenc,  PETN,  blasting  cars,  detonators 
and  loading  ol  some  small  caliber  shells) 

79a)  Eckert  &  Ziegler  GmbH,  Koln-Draunfeld  (Explosives) 
(CIOS  Rept  12-18) 

79I>)  Lgerlandcr  Stablindustric,  Rotbau  (Centrifugal  casting 
->f  gun  tubes)  (CIOS  Kept  29-39)  M 
79c)  Eibia  GmbH,  Beneleld  bei  Bomlitz  (No  by  con¬ 
tinuous  method,  explosive  compositions  and  propellants) 
79d)  Eichhorn  (Karl)  V. uffentabrik,  Solingcn  (Small  arms) 
80a)  Eisenacher  Karosseriefanrik  Assmann  GmbH, 
Eisenach  (Weapons) 

80b)  Eisen  und  lliittenwetke  Bochum,  Ruhr  (Metallurgy) 
8()c)  Eisenwerke  A  -G  ,  Kaiserslautern  (Metallurgy) 

81)  hisenwerke  Obcr.lonau  .  See  in  Austrian  section 

82)  Eisfi Id ,(J.F.)  Pulvcr  -  und  Pyrotechnischc  Fabrikcn 
GmbH,  Plant  at  Silberhlitte,  Anhalt  ,  founded  in  1790, 
manufd  black  powder  and  various  pyrotechnic  items, 
while  plant  at  Kunigunde  manufd  only  black  powder 
(CIOS  12-18) 

81)  Elektrochcmische  Wetke,  Hollricgelskreutli  (Hydrogen 
peroxide)  (CIOS  25-44) 

34)  Elektromechanische  Werkc,  Peenemiinde  with  branch¬ 
es  at  Anklam,  Kummcrsdorf, Bodensee  (Lake  f.onstance) 
and  Bleicherode,  Harz  (Rockets  and  guided  missiles 
using  liquid  propellants) 

85)  Elektro-Nitrum  A  -G  ,  Rhina,  bei  Kleinlaulenburg, 
Baden  (Nitric  acid)  (BIOS  1442,  p  48) 

8(,a)  Flektro  Schmelzwerkc  A  -(»  ,  Kcmpten,  Allgau,  Bayern 
(Metallurgy  )  (CIOS  26-15) 

Hf>M  Kmliscn  Fabrik.  See  under  IG  Farbcnindustrie 

87)  Frfurtcr  Laden  Industrie,  Erlurt,  Noid  (Ammunition! 

88)  "Erma"  See  Geipel  (B)  (imbli  1 

89)  Ernest  Br'unn  GmbH  Ziinderwerke,  Krefeld/Linn 
(Equipment  for  electrical  priming  and  initiation, 
such  as  the  "Untertog”  blasting  machines) 

90)  "E*  Stelle,  Travemiindr  (Air  Eorces  research  center 
and  experimental  station) 

91)  Eumuco  A  -G  ,  Leverkusen  -  Schlcbusch  (Designers, 
manufacturers  und  users  of  "Eumuco*  shell  forging 
press)  (BIOS  668) 

92)  Euhrik  Aschuu.  See  item  (b)  under  Oynamit  A  -G 
Subsidiary 

91)  Fuhrik  Oragulin  dcr  Wuren  -  Commissions  A  -G  a/d 
Elbe,  bei  Dannenberg  (TNT,  detonating  (use  and 
filling  some  hand  grenades)  (CIOS  32-18) 

94)  Fabrik  Eicktrischtr  /under  GmbH,  Koln  (Electric 
igniters,  detonators  ur.d  exploders) 

95a)  Felton,  Guilleaume  ft  Co,  Kbln/Kalk  (Electrical 
equipment,  cobles) 

951*5  Flip.  See  Forschungser.twicklung  Patentc 
96a)  Ferdinand  Wickc,  Wuppertal  -  Barmen  (Pyrotechnic 
items  including  amorces  (BIOS  Pinal  Rept  1311) 

Vfibl  FI' A.  See  ITugfu.ikfoischungsanstalt 
9f.c)  I  GZ.  Sec  For.schungsunstult  Gruf  Zeppelin 
9(>d)  I'irmehinxtitute  were  institutions  of  commercial 
firms  engaged  in  reseaich  and  development  of 
ammunition,  weapons,  aircraft,  tanks  etr.  The 
principal  firms  were:  Krupp,  Rheimetall-Borsig. 
DW.M-Mauser,  WASAG,  Bergmunn  and  Gustloff  Werkc 
(Ref  fa,  pp  77-8  ik  82) 

9'ie)  l-'KPS.  See  Foraclumgsinstitut  fur  Kraftfabrzeuge 
96  f).  Flugfunkforschungsanstalt  :(FFA),  '  Oherpfuffen- 
liofen,  Bayern.  Electrical  research  institute  for 
high  frequency  (Radio  control  for  guided  missiles, 
radar,  etc)  (Ref  4a,  p  76) 

97a)  FoFli  .  See  pnrachungafuhrung 

97b)  FOGEVA.  Forachuog (geaellacbaft  (Ur  Vsrfahreasaus- 
ban,  Birkitt  bei  Bodeabacb  a/ El  be  (Myrol  a,  Tetraaalt, 
■onoppopelleat  rocket  a) 

97c)  Forschungsanstalt  Graf  /eppelin  ( FG/.' Stuttgart/Ruit 
(Flight  reaeatch  institute) 

Note:  This  institute,  also  called  I.GZCLuftfoischungs- 
anstalt  Graf  /eppelin  ,  is  described  in  Ref  In,  24-11  fk  76 

97d)  Forschungsentwicklung  Patentc,  Berlin  .  Navy 
institution  engaged  in  research  and  development 
of  patents  suitable  for  military  application  (Kef  4, 
p  86) 

97e)  Forschungsftlhrung  (I'of'ii),  Berlin,  (Research 
Directorate)  was  a  unit  governing  all  research  and 
development  organizations  relative  to  the  Ait  Force 
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'  lU’l  fl  -V 

9?|)  Forsc  iHih^sinstitut  »«ir  Kr.6 ii.ii»rzi*u#:c  u;ni  I ;lu*j- 
•  moicri'f),  m  itcj;art- 1  nt**rtiirkhci«n  (1K1S).  In.stiruu 
for  Aunmiobilc  ,ir.J  Aircraft  Motors  (Kesearch  ami 
Mcvrlopinciit  of  various  types  of  engines  intliuiin/r 
tin*  rlos-  I-cych-  type  Uainilrr-MFn/  Olio.it  Hiesrl) 
i(;it)S  Hi  p  \  an.l  Kef  »a,  p  "t*! 

«)S)  li.itiz  Stock  M.»sc!iim*n-  unJ  Ucrkzeu^fabrikcn, 

;  Berlin  (Machinery'  anM  weapons) 

*M>)  Friedrich  -  Alfred  llutte,  lOieinliatisen  (Metallurgy) 

fi  ios  2**-  '»!  j 

1!H!)  Friedrich  Krupp  A*G,  lessen,  Kultr.  One  of  the 
world’s  largest  orp.ani/.ations  manufacturing  puns, 
tanks,  Oboats  and  .alter  war  irenfw.  Numerous  plants, 

•  anion p  them  the  follow inp: 

a)  piankenourx.  .Mci.*illur»;v'  ; 

U)  Bremen  IStcel  works' 

c)  OipJto  ttnvi  Klein  Uerk*-,  Diisseldorf  lieurath 
(Kollin.,  .nillsi 

d)  Essen  (Home  plant)  (Steel  (works  and  (orbing) 

<•)  (..rusonwerK,  Ma.udefvjrp.  Buckau  (Tanks) 

f)  Kiel  (Shipbuilding,  U-boats) 

')  Meppcr  (I'iovir.#;  ! 

(See  (  IOS  Repts  28-6-1,  2K-<>6  and 
101)  Frit/  Kiess  &  T.o,  limbll  VLaftenfabiik,  SuhK Weapons) 

1 )  I* fit/  Uolf  C»ewefirfabrik,  /.ella  Mehlis,  Thurinpen 
'.i  (Weapons) 

100  bunk  ,N  (  o,  Suhi  (Weapons) 

104 0  (iasw—rke,  Fran'klurt  a  M  (Sulfuric  acidWBU'S  IMS) 
l  04b)<‘u*^,l»  Mef.illwarctitabrik,  Breslau  (Metal’urpy) 

IOS)  (lebruJer  Hehler,  Huderich  llurJt,  bei  Dusscldorf 
(Steel  forpinp)  ((JOS  20-60)  1 

j  0(et)(  ieipel  (10  limbi  I  Uaffeniabnk  whrmaw,  l.rturt 
( Weapons) 

1  U(»L)(  iensehow.  See  litistav  (ic ns  chow 

|(p)  Oeorp  von  i.icschess  hrbenj  Mapdeburp  \/-»nc 
mining  and  smelting,  alloys,  sulluric  acid)  ((.IOS 

l OK)  Gowehrfahrik  H.llurgmullcr  A  Siilinc  (.mil'll,  Krciensen, 
Harz  (Weapons)  \  ....  I 

J  00)  liewerkschaft  Victoi  Chetntsclie  U erk e , .  C.astrcp 

Kalixel  ,  Westfalen  (Nitric-  m  i<l  ,  Am  nitrate,  syn¬ 
thetic  fuels  l>y  Fischer  -  Tropsvli  process,  etc  ) 

110)  ( . n.i'l I  zur  Verwertung  cliemischer  Hrzeugnissc. 

See  Dynamit  A  -(j  Subsidiary 

1 11a) Golzern  -  lirimma  Maschinenbau  A-G,  Grimma 
l,ci  Leipzig  (Machinery  (or  manul  of  explosives, 
propellants  ami  acids) 

1 1  HOGnttotv  Proving  Groun  1  was  a  station  (or  testing 
'  explosives,  guns  anil  rockets  (Kef  la,  p  85) 

U2a)Gca(  Zeppelin  plight  Kesearch  Institute.  See 
.  |  or  schungsanstalt  Graf  Zeppelin 

I  ijlO  Gross!  uss  ,  Johannes.  Sec  Joliannes  Grossfu.s 

111)  (iuss-stahlwerke  Vittmann,  llugen/Haspe  (Steel 
loundry)  (DIOS  716) 

I I  j)  Gustav  Ut-nschow  A  Co,  A -G  ,  Berlin.  Plants  at 

Uutlin,  Diirlach,  Machenburg  and  tt'olfartsweier  bei 
Duflach  (Hunting  and  sporting  ammunition,  rifle 
and  pistol  ammunition  and  leather  articles)  ((.IOS 
3  2-38)  , 

115)  t,ustloff  Werke  at  Meiningen,'  Suhl  and  Weimar 
(Weapons)  „ 

III,)  Gutchoflnungnhutte  A-G  (vorm  I  laid  el  A  l.ueg), 
Dusscldotf.Grafenburg  and  Sternkrade  (Steel  foundry 
‘  and  shell  forging  (BIOS  Ke|>ts  (,(,K  and  7Iu) 

117)  llacketlial  Drahr-  und  Kubelwerke  A  -G  ,  Hannover 
(Wires,  cables,  etc)  (CIOS  25-32) 

1IH)  ilancl(C.G)  Wallen-  und  Fahrrad  l-'abrik,  Suhl  (Small 
arms) 

119)  Hans  Boas'  Nachfolger,  Berlin  (Apparatus  for  bal¬ 
listic  measurements)  .  /hum; 

.-120)  Hans  Buck,  Gerudstettcn  (Pyrotechnic  items)  .BIOS 
Final  Kept  1233)  .  ,  ,  ....  ,An. 

121)  llanseatische  Apparatbaugesellschaft,  Kiel  (Ap¬ 
paratus,  instruments,  ammunition  loading) 

122)  Hnsenclever  A -G  ,  Diisseldorf  (Shell  forging  using 

P5)  llechtenbcrg  ,  (If)  Mnschincnfabrik,  Diiren ,  tthein- 
land  (InoMlUtiw*  for  plants  manufacturing  ex- 
plosive.**,  ammunition  and  weapons) 
i  24n)  Herreswnffennmt  (IIW'A)  (Army  Weapons  Office) 


P.crfin,  organised  he'  *rr  W  «  f  undtr  fame  to:  b;:!!::;;:cian 
Carl  Cr.uiz,  was  in  eharge  of  production,  p.ocure- 
ment,  testing  an.l  developmenr  of  alt  Army  we,  pons. 
During  WW  11  it  became  part  of  the  Minixtertum 
Speer  (q  v  )  (Ministry  ol  Annaments  and  War  Pro- 
duetion)  named  after  its  head.  The  following  or¬ 
ganizations  were  under  IIWA  jurisdiction:  Waffenamt 
Priiiwe.icn,  W'affenforsehung  ,  l  irincninstitute, 

I lochschul institute  and  ttfaffcnpriilungsstellcn 
121  b)ll  ceres  Zeuganit,  Ingolstadt  (Armed  Fotccs  Ord¬ 
nance  Office) 

125)  Heinrich  Krieghoff  Waffenfahrik,  Suhl  (Weapons, 
among  then,  Luger  -  Parabcllums  and  machine  gun 
I-G-12) 

1  2r,:0 Heinrich  Reining  GmbH,  linger,  Westfalen  (Metal¬ 
lurgy,  ammunition,  chrome-plating  of  gun  barrels, 
etc)  (CIOS  32-64) 

!26b)Henckels  Z.willingswerk,  J.S.Schneid,  Solingen 
(Ammunition) 

17")  ileoschel  und  So)m,  Kassel  transferred  in  194) 
to  llannover-Munden  (l.ocomotives,  trucks  and 
tanks)  (CIOS  28-46,  p  IK) 

128)  Herdersche  (V)  Pulverfabrik,  Forchheim  (Kx plosives 
and  propellants) 

129)  Hermann  Goring  Aeronautical  Kesearch  Institution. 
See  Luftfahrtforschungsiin  stnlt 

130)  Hermann  Coring  Organization  controlled  several 
plants,  such  as: 

a)  Paul  Pleigerhiitte  und  Stahlwerke,  Braunschweig 
(Steel  works  and  weapons) 

b)  Salzgitter  (Minetals  and  metals) 

c)  Wettcnstedt  (Shells) 

(See  CIOS  Kepts  26-86.  29-30  A  30-84) 

1 31a)llcrmann  Orth,  Ludwigshafen/Oggershcim,  Pfalz 
(Mixing  and  kneading  devices  for  explosives  plants) 

1 31  b)  llcrstellcr  W'eihrauch,  /.ella  Mehlis  0|W'/>  (Weapons) 

1 32a)  llilletsleben  Proving  Ground  was  one  of  the  Army’s 
weapon  testing  stations  (Waffcnprufungsste)lcn 
des  llectes).  It  tested  artillery  weapons  in  connection 
with  development  work  (Kef  4a,  np  84  St  1)0) 

Note:  According  to  CIOS  Rept  31-72  (1945),  the  smul! 
arms  research  section  of  Kumincrsdorf  was  transferred  to 
llillcrsleben  in  March  1945 

1  )2b)Hirsch  Kupfei- und  Messingwerk  A -G  .  Finow/Mark 
(Ammunition) 

!33.i)!!ochfrc-|Ucnz  Tiegels  tahl,  Bochum,  Ruhr  (Steel 
foundry  centrifugal  tasting  etc)  (BIOS  Final  Kept 
716  and  CIOS  Repts  29-39  A  31-46) 

1 3  )b)  Hochscliulinstitute  (Institutes  uffiliiucd  with 
technical  colleges).  These  consisting  of  200  estali- 
lishments  i  as  well  as  their  governing  lx>dy  of 
twelve  technical  colleges)  did  research  and  develop¬ 
ment  work  for  the  Armed  Forces.  The  technical 
colleges  were  located  at;  Berlin,  Aachen,  Braun¬ 
schweig,  DJnzig,  Miinchcn,  Karlsruhe,  Wien,  Dresden, 
Darmstadt,  Graz,  Hannover  and  Stuttgart  (Kef  4a,  pp 
78,  82  A  85)  (See  also  Keichsforschungsrat) 

134)  Holler  (F.W.)  Waffenfahrik,  Solingen  (Weapons) 

135)  I Ibsch  A-G,  Dortmund  (Metallurgy,  armor  plates, 
projectile  cases,  steel  cartridge  cases  and  research) 
(CIOS  28-46  A  29-17) 

136a)  Hugo  Schneider  A  -G  ,  Tauscha-Leipzig  (Metallurgy, 
copper,  brass,  aluminum,  steel  cartridge  cases) 
(CIOS  Repts  31-54  &  3'-57)  .  At  Altciberg  (Am¬ 
munition) 

1 36b)|IW'A.  See  Heereswoffenamt 

l)6c)l!W’Z.  See  llersteller  Weihrauch 

I  37)  I  C  Fcrbenlorfojtrlc  A-G,  Ludwigshnfcn  ,  with 
numerous  plants,  nmong  them: 

a)  Bitterfeld  -  S'ud  (Nitric  acid) 

b)  KIberfeld  (Various chemicals) 

c)  Kmbsen,  Kf  Liineburg  (  Nitric  acid) 

d)  Frankfurt  a/Main  (Fuels,  lubricants  and  weapons) 

e)  Heme-  Solingen,  (Ruhr),  vorm  GAVI'Xi*  (Nitric 

f) CI  llochst  a/Main  (Nitric  acid  andother  chemicals) 

e)  Leverkusen  bei  Kdln  (Acids  and  chemicals) 

h)  Lothtingen  Werke,  Bochum  -  Gerthc  (Nitric  acid) 

i)  Mninkur  Werke,  Fechenheim  (Various  chemicals) 

j)  Oppau  Werke,  Ludwigshnfen  (Metallurgy  and 

intermediates  lor  explosives)  .  , 

k)  Wolfenfnrber.fnbrik  bei  Halle  (Various  chemicals, 
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1  -l.hO  Kaiser  Uillirlw  Iiif  l.lHcnlufschuu  j*,C‘  I.misiImI- 

/.c llcrfrld  (t*vac*u.i«at)  from  OlisscUlorf  in  s«*pc  l')M) 
( !  errous  inrlatlur^v  research).  Its  branch  at  lirach 
•  Sisttr^vr:  <*■*?  ir^xtifJ  t:  jat o-brrr-*:* '  ,a»ryi* 

nyfi-v  f*  |i*  j'o 

I  l.kMiofti  W  iiffettftibrik  .  See  ('Ultbottt  (Karl) 

I  U)  Karl  |- is cher  Appurate-  utul  Kulirleitunp.sUiu,  Herlin 
;(ItiN!aIJa(ions  ior  plums  .man ufac. jari n p. . it i trmoXu vne.% , 
ui/rr^inJcVipats  her juact‘iyle:cer«'trur>:inc,  Itl>X,!1etc> 

.)  Mj>k«rl  kalthc-r,  /irlla  Vtchlis»  ’niUria^en  (Staal!  arms) 

1  lii*)Kjri  /eiss.Sn*  /eiss  (Karl) 

V  K  (>1^  S*.  iese^cvvith'.  {•Kir/-  ((.-vtv)**  <^-.1- 

<«<;*>.»*>  !/*>## I  Waefc  yowU-r)  (iJOti  hhW 
I  Mn  Kiesefli»i<  tu  Aluechr  A  *(i  ,  SoJ»/>^en  (Shell  f  tr^inn 
« si |*rr s %)  (fllOS  M%H)  , 

I  P)  Klein.  Schuni'.lin  \  llecler  A  *G  ,  I  ranlcnthal. 
i*ialz  iflvquyimenr  .for  urmcirej  i^hun^  veniclrs) 
(Y  lY*r 

l-|M)  Klorlinerwerkf  A  •(» ,  OiM'np/Uauxcl  (I'ueln  uml 
lubrlcimtn  by  l  inelicr-TiopMli  precess)  (CIUS  2V7) 
1*)V)  .XlotKnerwwke  f4A  *b;,  iiiaptn/iJuspe 
planes)  {MecaUarj;y/(f  ’»6^  '29^1 ) 

150)  K  norr  -  tjremse  (imbll*  lla^en/ Kx>:e  (Steel  foundry, 
tt'etpvttt 71  Ci 

i’M/  Y  r»t  \* -U*e»  lb>ff«.SM  U  u^se-rfcaaeVefsw:  K^arrstalt 
I  "ift  Kelil.  iipd  I'bifh  I- oracliuiipr  Irmtkut,  Dortmmid 
(KettiMirli  <in  null  and  steel) 

pt.OKnln  -  |liiiru/i?||  A  M<  ,  Meflif).  IMai^ts  a«  llaniiu, 
UlieiiV.iids.in  ahd  ■  Uttnsahl  (Miliiarv 

.e.xpfoJi !%»•>. 

*K)  (*<.'nelhf1lalf  Wrilf^i  K f ^ I# 
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>  ii .  f  ac  i  cu.m,  c.fi.tt,  at.  kunmit: i'm»(c*rt  Xvst. 

*?r  ■■  f  ip «#••*«  «»«*)  ff.-. «*. t  r ti  trivih 

»  »  i  .  II  nit  ini  I  t  i It  was  then  di  t  )i|.  d  in 
Imi  Ml  -Mi- {  i  ■' f  '  I  i  nun  at  I't  rin atilindi:  fij  y  ) 

.,jj  t  1‘  •  i»  I.,  i  .  \*  fj-er,  ‘>*i,  Vile  in  r  Press,  !i  \ 

k  n  •’ *« 

'•  .  i  liis; -:t  Jr-  AVwUif.jttC’U:  thiialulifo  ci  ■  l> 

( ■<  x y.  y.  lie >.«,'•)  VM' d  f  All  1.11,1  yi.M* f.  vji_j ; 

t' K „p(<  c-ri,  (KeniVer/  A  -(#  (  (far/  i1  Arttmun»rna^> 

1  M)t‘)  Land-  u»«l  Seek  a  be  1  werke,  Koln  (Caib)eM  and  various 
-ttlicMik  t*.ls  );{t  JOS  2%~ A  O 
.  icm*m  -  i  •  ihm.V.rasef  vmfc  c  A  -  ^  i  *  *'tee> 

.*  /•  ,*•?/»  ^  fi*  K1  ^  f *•  ■?  y 

Pad.1.  f,h  A*  I.'d<fahrtf^r^eUau»»aawn*al<  Ueraiaan 

i«  <*». ini*. 

JhtHil.lM,  '.tv  I.hIiIiiIiiU.km  liutii'iiit'it.iili  Mlinvlien 
H.uttlii)iitfiii»i'liuni:<\im»tiilt  (it.il  /.-[pel  in) 

Set*  l  .irntliimux.iXM.ili  i.r.if  /i'p|«'lin 
1M  a)L  ignojc  Sprengitollwerke  GmbH  «itli  plants  at: 

a'  hri.r'I'amablr .  I :a ifc- 

i>)  IW'it  '.t'lislcln,  Sthlenlfii  ( Sillily  lust's) 
f)  StliiiiH'lit'tk  a  it  Kiln,  Mn p.ilrhiirp  (TNI',  I’l  TN, 
initiiitinp,  vxplosi vi-s  ,an.l  runipvnilions,  tlttonatiirs, 
spotpts  I  fnpfilllaiB,  an.^-atijiiDn  laaJjtic,  rif 
l.iliinthal  licscllschalt.  A  s'icicly  (nanvr*'  alter 
the  first  man  to  lly  a  jlitlcr)  intrrcstc.l  in  .tir  force 
rc'tc  iivlv  ("Ref  hi',  prv  "R^>V 

|(i /)  I, in ilc i icf  /.tlmllililiTi *n-  '.niJ  l,alr«n*nful»ili  A-'i, 
iiairulurl.  l)*iiminn  Jeviiv$  anil  mitiUlfvu) 

U,  l.i)  I  iililalifdorschunKsanstalt  (I.I  A)  llrnnann  C.orln/t 
K.V.,  Volkcnrodr,  llraunsrhwei^  <  Acromiutical 
ir.  st  urc.h  acKtiiution.;  4rmri<iprxl  aomi-  aot ikrrt.  (puidrcl 
miaailrn,  rocket  fuels,  »|c)  (C.R)S  ."Mil 
Nuiri  Accoftllii^’  w  I.. K. HI m on  (l(t>f  4n,  i>p  I2-2A  ft  71), 

the  I.K A  occupied  un  art'll  2' j  ttuuarr  miles  and  employed 
atihuc:  j  i20fV.'cpMc-l,fr*1**'cRR«Re<JJii»nf*e*itr«ljl  anaijccild^.- 
incnt  of  weapons,  motors,  airplane  structures  and  acoustic 
fuzes.  There  »:«  also  an  srrodynamic  research  instioif*, 
a  lit  etstef  ical  ballistics  institute  and  a'  larftr  ran  pc  for  finny, 
the  weapons 

llitli)l,ulllrtlirtlorsr|niiianiriis!iill  Mumlieu  (I, KM),  wan  an 
Air  I  im'e  n'M'itrili  loniliulloo  fonmltnl  in  I'll.’  Inn 
lip!  cnnipluted,  If  Intiinli'il  an  li|«|I.H!e  loi  air 
medicine  ami  employed  slic.ui  Jl)0.  Similai  mstituies 


ill'll;*,  Kill 

1  V  hi)  Kiniiiiiitt 
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\  '*  C»  ,  V.iHui< ,  Lie  cJii'  iisirin  (Inrual- 
s.-'J.ir  '  c«».Klir»uuus  .'.aiixfuticJh  :ut  .  .ii.miid.s  .such  us 
,h;  qAicn^gtyvcily-  cis  •  itv 


M'rpihf;  UKin^ 


n.t'iluid  »d  Scl'imul  • 

I  51b)Kp  or  Kr»  See  1’rit-drich  Krupp  A  -(i 
(AM  K*b;h»d(  <M  (  titiiyhm) 

*  j  *>r.)  Kr  wiprin/  A  -<»  ,  Inuiii/ir.uh  fSiic'ii 
‘'i  Minufo'*  press) 

!  S")  Kruf'peSft*  Alfred  Krupp,  Arthur  Krupp  and  Friedrich 
srupp  .  ' 

1  f  5  rtji  f  ¥,  uw,*r.w  i'tovin#  kmi  tt'inix ,  »ji 

mhIo  hf m  Hfufion!  far  vtp m- 

niuii  III  tin  i  artillery  wtaiuiiin  arl'l  to  tie*#  (See  »'»». 
Kuininersdorf  Ker.r).  f-'ull  scale  ranp.t-  was  maintained 
t..  .Kunmierfcdnrf  caottc  xhcre.  -.ererr*  I  “>  eroorimeo!  d 
mean  Id  ■I.tfcvrcrif  types  oi  cents.;  Hie  si»"an  *»i 
also  provided  with  Its  own  power  units  and  well- 
equipped  machine  shops,  welding  shops  ond  tool 
ii  imps  (lief  4u,  pp  HI  ft  110-1) 

Mntf-:  A  i  c  iinlliiK  to  ClIOll  Hr|'l  11-77  (1011),  p  1,  some 
re itenr cli  anil  development  ol  siniill  anus  wan  conducted 
at  Kummcrsdotl  until  these  activities  were  transferred  to 
llillcrsleben  in  1915  on  account  of  bombings 
158b)Ku.imiersdc.’rf  Vfeat  (Army  'Hleapotti  Department  K»- 
petimental  Station),  loented  17  miles  somli  ol  Heflin 


iwerr  mtmblished  i«J  idle  iend  of  .ttir  txar  itn  . lieuir  1  i>cT|' 
and  Wirm  (Virrnrm)  (l(irf'1a,  p  71) 
l,ii/twa( fe  lit'nt’iw  li  limtltuiif,  (Knl  lilnnkenlitir*  (Itndnr, 
rockel  (uel«,  tubrlcan[«,  tneullurgy,  rcc)  (CIOS 
J(il)  j.u(twaflc  Testing  Station.  See  Kechlin  Testing  Station 
c‘  ijjh)  Xorei  ..Xfcenii!.,  Xianltitm  .liecsirm  .o(.,jie;r,:r: ' 

acid  ptantsVtttKiS'lTiVi ) 

l07t)Mahle  (KG),  bad  Cannstatt,  Stuttgart  (Me.alluigy) 

(CIOS  2(rSl) 

|i,7l,(  Msilmtii  M'lrnikiiwsit's.  pan  /Hi|*ell«  (hull I 
I6H)  M«ko  &  Vakuumtrocknet  (imbll,  Krfurt ,  Thuringen 
I  Machinery  for  plants  manufacturing  explosives  and 
propellants)  '  . 

U, 9)  Manoesmsnn  iKohrenwerke,  l>ui sburg/H urk ingen 

(Metallurgy)  iH.’Ofi  595,  P  52) 

1 70)  MAN,  S«#  M#stlili)fol«lifili  Awiialiuf/l'NiJrnlierg 

171)  MAN.  Kcsfa/ch  Gabor  story,  Augsburg  (Kesearch 
.  .and  development  of.engines)(CIOS  13-2) 

;  .1  VA..eu ■  h  -  Vi  ,  'iho{ik'*if"'»r.j''riiiaia«*sre»s.'e.',teetUBersac 

Ihiitingen  (Copper  and  brass  metsllurgy)  (CIOS 
29-IH).  At  Kothenburg/Sssle  (Ammunition) 

171)  Mansfeldscher  Kupferschiefetbergbau  A -G  ,  Kisleben 
(Copper  and  other  non-ferrous  metals)  (CIOS  11-55) 

171)  Maschlnenfsbrlk  Augslsirg-Nllrnlierg  (MAN)  (Weapons 
and  utmoied  vehicles) 

175)  Maschlnenfsbrlk  Gustav  Kirich,  Mardheim.  Nordbsden 
(Mixing  devices  (or  use  in  explosives  and  propellants 
plants) 


1 


!  <«n»>  -m>. 

r.(..l.)M..sc[, I, rifc  IVtcrMm,  tHa.-nhorg  Holstein 
(Homl.s  fuzes,  pyrotechnic  items,  weapons  an. I 
I'lwmJt-iil  warfare  Irenes)  «  |()S  ^J-M) 

)  )  M.iscliinrn  (i,r  M.isyiiiverpaekun’g  Gmhll,  Scliiiltrup 

lid  l.uherk  (Mai  Itinerv  an, I  weapons)  (t  |<)S  2(,-?>) 

I  S,  Mailer  ((>  ),  Kola  Maricnlmrg  (Maelum  rv  for  manuf 
pi  explosives,  propellants  an. I  ammunition) 

I  «)  Mauser  Werkc  A  -G  (Vaffenfahrik  Mauser), Ol.ern.lorf 
a  \  cck.tr,  with  plants  manufacturing  various  weapons 
I(KMt«V  .If 

♦n  Merlin  h«*rsi^u.ild(  < S|>.»nd;>u  plum) 

•  l>)  Karlsruhe 

'■)  Koln  Fhrcnli-ld 
d>  0!*cfn«hf| 

<•)  k  a  (deck,  Hi*z  Kassel 
ISO)  Meissner.  See  Josef  Meissner  ; 

ISIa)Meppen  Proving  Ground. Sec  ttaficnpitifungsKtcllc  .ler 
krif*/*s-,  .trine 

iol,1’:Mt  r/-;yVrk*--l,l  |,r  l; rank  furl  a  Main  (  Weapons) 

I  K-a)  M<  •tallgcxcli  i  haft,  Itoekenheinu  r  Anluge,  I'rankfurl 
'•d'i"o  "  'ro:’  al,d  steel  eomponents)  fltlOS 

•  tti.it  m  i«i  i >  i) 

I  K2h)Mctall-,  Ualz-  und  Platticrwarenfahrik,  Pen.lricks- 
i  ,  ln"  A  "l!  •  Obetbotmen  Wuppertal  (Ammunition) 

IS.i  IMeiallwarenfalird  Treunihritzen  (iml.ll  at  Seiian.lushof 
aiuf  Selterhof  (Ammunition)  * 

I K2d).\1etallwarenf.ibrik,  vorm  ll.Wessmer  A  -(,  ,  llrotterodn 
j,  Hessen  (Ammunition) 
tK.Y) Metal! \verko  V  \  l.m-e  A  at  Aue  S  i 
1'aeh,  S*.iil  (Ammunition) 

ISJIUIftaUwcriie  Silherhiitte,  Si  Andie  isoerg  (Ammunition) 
o.^JMetallwerk  I  reucnnrit/.en  at  llrlsi*  an.!  Koditlmf, 

;l  b.’IDMcfallwerk  Vandhofen,  Schwerin  (Ammunition) 
lSAal.MlAG.  See  Miililen ban  und  Indusiri-  A  -G 
|Sii.)Miedziankit  (.ntl.ll,  Uuemlu.f  add  |.al,m  (Indusirial 
explosives) 

lHAc)Ministerium  Speer.  Ministry,  named  after  its  chief  ' 
was  in  charge  of  all  German  Wtf  n  production  alloca- 
tj  ,,<,n  ol  “11  materials  and  allocution  of  all  priorities. 

It  excited  control  over'  the  Ordnance  Department 
ol  the  Army  (llcereswaflenamr)  and  of  die  Navy 
[Marino  (Kriegsmarinc)  Wnffennmt  but  it  is  not 
clear  what  relations  it  had  with  the  Air  I-orce  (l.uf:- 
waffe),  except  that  die  Ministerium  Speer  was  under 
partial  control  of  Keichsmnrschall  Goring,  the 
head  of  the  Air  Force  (Kef  la,  OS,  71  &  86). The 
Ministerium  Speer  exerted  a  considerable  control 
over  almost  every  government  agency  and  toward 
'he  end  of  the  war  the  Ministerium  entered  the 
management  and  prosecution  of  research.  It  establish¬ 
ed  several  research  and  development  institutes  of 
us  own 

Mittelileutsehe  Sprt-ngsioffwerke  Miedziankit  (.ml.ll. 
(.ox Ini  riant  at  l.angclsheim  (Industrial  .‘..plosives) 
MMI.Sce  Maseliinenfabri':  NiedersaihsenCmbll.llannover 
Muller  A:  Schulze,  Magdeburg  (Machinery  for  chemical 
and  explosives  industry) 

Miililen  ban  nail  Industrie  A  -(.  (\|IA(>),  Hraunsrl.weig, 
with  several  plants  (Metallurgy,  tanks,  tank  destroyers, 
trucks  .etc)  (CIOS  2K-1M 


IK  i) 

IKS) 
•  I  fit.) 

IK?) 


Muritionsatisfalt  Cassel  (Ammunition  loading  factory) 
Munititmsanstalt  Hannover  (Ammunition  loading1 


Ingnlstailt  (, Ammunition  ltiailing 
.Jitterbug  ( .Ammunition  loading 


•IKS) 

I  Kb) 

I »()) 
lb!) 

I').’) 

104) 

*i'o[*  Sliinit ion.an sra It  /.eitliai  (Ammunition  loading  factory) 
‘I  )Sa,Nacliricbten  Versiiebsnnstalt  (NVA),  was  un  estab¬ 
lishment  developing  ami  lesting  Naval  radio 
devices  (Kef  la.  p  Kb)  i 

I’lSb/Navy  Proving  Ground.  See  liaffciipriifungsstelle 
Her  Kriegumariue 

19  H  )\eufeMt  und  Ki.  take,  Kiel  f  Animmiitii.n  1  iiti.li i, r) 
Sbt.a)  Nibeimi..enwerkt ,  see  Austrian  sett  ion 


factory) 

Mimitionsanstiilt 
factory) 

Munitionsiinstalt 
factory) 

f-  unitionsanstalt  Konigsherg  ( Ammunition  loading 

factory) 

Munilionsanstult  Stettin  ( Amniimiiion  loading  fnctoty) 


',,ol.)\iel.ecker  und  Schumacher.  Iserfohn.  Vesrf.l.n 

l<,r‘0eoneoa<".o  |lVi  -  "“'“l-urg  (Sulfuric  aci.t  by 

.  v  Vi  ,  ftersen  tower  methods)  (BIOS  It.', I )  ' 

'9Ka\,'!rt<U,'S‘i,C  kfascninenfatirik.  Merlin  (Weapons) 

i>  m  o  M  NTvegs.offwerke  A  -G  .  Hamburg 

f  lant  at  Ouickl.orn  (Explosives)  ' 

<»A.  See  \achricl.ten  Versuchsanstalt 
)))  Opel  A  -G  (Subsidiary  of  (ieneral  Motors).  Plant 
>0(1 1)0  ko^-  *'!1’"".'  n,C1.'r  l'rank(url  “/M  (Motor-vehicles) 

'  stance]  ?P^«‘hS^i^*‘rr'  11,-1 1,odensee(LaltK'''n- 
U"J  Osnabruck. 

2111)  Patronen-,  ?jindl,uteheii-  Mnd  Metallwaren-  I'abrik 

S.M.T  S  S,t!luT.  Schdnebeek  and  Had 

alztlmin  bet  Magdeburg,  founded  in  !H?9  |.v  the 

revolver  N;',el!“‘-  (ll'-mting  caps,  detonators;  p?stol, 
revolver,  sporeng  and  hunting  ammunition'! 

.See  Anon  S  S  J4,  ->'l  (!.)0t))  and  (;|()S  -'a.,  H 

-ll.)  P eenemunde  (Anny  Rocket  l-xpcriniental  Station) 
lornued  the  Ha  tic  coast,  neat  the  Heenc  S 
ami  southeast  ol  Ob,.,..,  ic|.,„,j  . 

about  1 9 c;  as  li.iuid  propellant  rocket  develop' me nt 
eemer  with  bint a.il  Waltlier  Dornberger  in  charge. 

.lit  following,  rockets  were  developed  and  teste, 1 
at  i'cviu*nitinij<>: 

a)  A->.  (unsuccessfully  launched  in  1 9 ( ’ ) 

l»  A-A  (suecesslully  launched  in  19V)  alter  several 

previous  failures) 

.vote:  these  two  were  experimental  models. 

c)  A- 1  known  now  as  V-2  ( Vergeltungswaffe /wei . 
e  venge  Weapon  •)  was  successfully  launched  in 
etol.er  1.1.  after  seme  earlier  failures.  Its 

production  started  in  the  middle  of  I9M 

d)  A-9  was  the  winged  version  of  A-  j 

V  I*!"  ***  ,a  tyt'-step  rocket  which  was 

de  signed  to  span  the  distant e  fro,,,  l-unipe  to  tl,  • 

I.  S  A  in  ill  minutes, 
f)  A-ll) 

l  or  more  mlormarion  about  the  activities  at  Pcene- 
munde  before  and  during  WW  II,  see: 

N  Y* alv’p)  'and""1  RtSt'artl'  *"  W,’r1,1  War  ll.J.W'iley, 

-  <W5<|;  i* 

(Note:  Cre.Uwolder  Ole  mentioned  -n  Dornberger s  tmok,  is 

r°i'!r  ,S  iU>d  ,0Cnt^,  nor,h  ol  Usedom  island 
and  mar  the  Pc-ene  estutuy.  I  he  island  Iwlonge.l  to  the 
Pee oemunde  rocket  center  and  was  used  for  firing  rockets 
smaller  than  the  A-1  (such  as  the  A-1  and  A-S) 

,  According  to  L.K.Simon  (Ref  .in,  pp  (A  g-  H4),  the 
total  cost  of  construction  and  equipment  of  Peenemiinde 
(.enter  was  about  A 00  million  Reichsmarks  and  at  the 
height  of  activity  the  Peenemiinde  employed  2200  scientists 
»ersrmm.|nl'|li,nS’i‘eI<'  US‘Ver  clerica'  and  sobprofession.il 
11  To  V  )  Mb  ',Crd,V,S,?n,x  of‘hcA™y.  10  and  WoPriif 

i1  ^  '  ,  <,<-'ntr.al  Oomberger,  were  engaged  inresearcli 

and  development  of  rockets  and  guided  missiles  except 
hose  with  wings,  like  the  V-l  and  glide  bombs  Aider 
iofk  Pn""dt  Wais  bo.n’l,c‘l"  tht>  wind  tunnel  and  aerodynamic 
i VVA)"’?,VCl,„t0  Ko?he  ’  "'*'!*  ”  miles  south  of  Munchcn 

Portenkifchen1"  ITT  sections  we.e  moved  to  (ianniseh- 
I  artenkirchr  n  and  -  the  nionufaceunn^  and  dcve!or*»ncnt 
"""'t'd  to  Nordhnusen  and  Hlcichernde 
-IM)  Peters  (j),  Berlin  NW  J|  (Apparatus  („r  ehemind  am! 

Uniin^,  if|  i'A]d mm 

21M)  Pf'ilzisehi'  Pidverfatirik  A Sankt  Ingbert  and 
bchlebusch  (l-.xplosives  an, I  propellants) 

('Tine)  rl.'r5r>:un',,,,r'k,  Magdeburg,  Arnstmlt  and 
;  Uunck*fji  (Mi*ullic  iurcfid/:cH  und  ammunition) 

-0M  »  ommcrschc  lndustric-\t»*rkc  (imldl,  Murth  (l*,-ro- 
..teuinic  items,  chemical  varfun-  agents,  ummmition  fill- 
,a,Mt^oyed,dur|n,  UU  11  up  to  lam  workers 

207)  PuHerfabrik  (.ebriider  ilrudenbaeb,  Junkermunle 
(l.xplusives  und  propellants)  1 

20Hu)Pul verfabrtk  H.islocb  GmbH  .  See  Dynumit  A  -G 
Item  t)  v  ' 

JOKlnl’ul verfubrik  Rosenheim,  Stcphnnskirelien  (Explosives 
anil  pnipvllantti) 

200,1) RnuLkiinmter,  Proving  Ground, located  near  Liineburgrr 


GtT  22 * 


J.-i.lf  w  .1  s  an  A rmv  establishment  for  testing  i  lieniical 
A'.iri.irr  weapons  (Kcl  >iu,  p  SS) 

,*M  t1*  !*Ht  »*c*!i  I  in  Ti*s;inj;  st.it  ion  (Kri’liltn  FrproUitir.NNiolL- ), 
near  NVust  relit/. ,  MerUrn burg  .  was  .1  proving 
g'm.mf  lor  aircraft  (Ucl  »a,  p  -**) 

• 1 1 J.i ) K t*i«‘)i st or !d*i> niic.srat  (Stall  Research  (  ouncil) 
was  tin-  govern  in. 4  t*»*iy  »»l  tile;  teciiaii.il  institutes 
( Heilisclnil  institute  *  intrants!  in  research  work  for 
the  Armcil  l*  »rces  (K«l  ta,  pp  ^  1  v 

2  lObMG  ichsversueh, in  stall  fur  l.uftlahr:,  Heflin  Aiilcrshof 
(Govt  rtur.ent  research  center  fur  aeronautics) 

1  ; j  Reinsdorf  Plant.  See  under  WASAG 
JI.’;»)Kinio  Gewehrfabrik,  Suhi  t  !  Sachsen  (Ueapons) 
21  2l»:R  I  l\.  Set*  Keiehslorschiingsr.il  | 

212c)  |(h  or  Rlon.  See  Kheitimetall-Horsig  A  -G 
!*)  hi.einisi  he  Dynamit  l'aiirik,  Koln  with  plants  at 
Opl.tdch  and  Mansfeld  (Industri  il  explosives) 

210  kiieinische  liumini*  und  Gellnloiil-  F  abrik  A  -G  , 
Mannheim  Neckarau  ((  .elluloid,  celluloid  articles 
ami  rubber  articles)  ((AOS  *2-*H) 

215)  Kiieinische  Metallwaren-  und  Masehinenfabrik  A-G, 
DusseMorf.  ’see  Kheinmetaii-Horsig  A  -G  , 

2  it)  Rhein  inches  Sprit/.guss -U  erk  GmbH,  Koln/ Hraunsleld 
(Various  items  prepared  by  injection  molding)  (CIOS 
*2-*K) 

..ID  Rlieinisch  -  Vtestlalisehe  Sprenestotf  A-G,  Herlin 
( Industrial  explosives) 

2  IS)  RhcinmctalUBorstg  A  -G  ,  DusscMo'f-Dcrcmlorf . 

One  of  the  largest  manufacturers  of  various  machine*! 
ammunition  (including  guided  missiles)  and  weapons. 
The  firm  was  founded  in  18815  as  the  Rhcinisehe 
Metallwaren-  u  Maschinenfabrik  A  -G  ,  Dusscldorf. 
In  192*)  it  merged  with  the  Uaffcnfabrik  Solothum, 
Swit/.eiliind  and  in  SOW  it  merged  with  die  then 
bankrupt  Horsig  Werkc  which  possessed  a  large  well- 
equipped  plant  at  Tcgel,  a  northern  suburb  of  Berlin. 
The  following  Rheinmetall-Horsig  plants  were  in 
operation  during  UU  II: 

a)  Herlin/  M.irietileld 
•  >)  Berlin  'Tcgel  , 

c)  fires lau 

d)  toi  hen 

td  So'aimerda 

f )  1  nterliiss 

Now:  A  proving  ground,  culled  Schiessplotx  Unterluss 

was  located  near  (  die 
References: 


220) 

221) 
2  22) 

22A) 


A)  G.M.rhinu,  The  Machine  Gun,  U  S  Govt  Printing  offir,. 

Washington,  D  C  (1951).  P  450 
B  BIOS  Final  Kept  716 
C)  CIOS  Kepis  27-79,  *1-12  &  *2-108 

219)  Kochi ing  -  I  Uni  cru  s  A  -(>  ,  'Uctz.lar  (Centrifugal 

casting  of  gun  tubes) 

Rochling  Stahlwerke,  Volklingen  bei  Saarbruckcn 
(Steel  forging)  (CIOS  2(d. 9)  (See  Rochling  Projectile) 
Kottweil  A  -G  «  See  item(n)  under  Dynamit  A  -G 
Ruhrchemie  A  -G  ,  Oberhausen  Molten  (Nitric 
acid)  (Bios  1442,  p  22) 

Ruhrstoh!  A-G,  with  several  steel  works,  among 
them:  -  .  .j;  ‘  I 

a)  Annenerwerke,  Wi  teen- Ann  en  (Centrifugal  casting 
of  gun  tubes)  I 

.  |  l»)  Guss-stahlwcrke 

c)  Guss-.stahlwerko  Wetten,  Gelsenkirchen 

d)  Menrickshlitte,  llattingen 

e)  Stahlwerke  Krieger,  Dusscldorf/Oberkassel 

(See  BIOS  Final  Kept  716  and  CIOS  Repts  27-100,  29-26  and 
29- *9)  ((  . 

22  la)Sachsische  Metallwarenfabrik,  Aug  Wellner,  Aec/Sa 
(Ammunition) 

22*1l»)Sauer  (J.P.)  A:  Sohn  (iewehrfabrik,  Suhl  was  founded 
in  175!  (Small  arms) 

225)  Sch ies splat/.  UntcrKfss  (Proving  Ground)  See  also 
under  Rheinmetall-Horsig  A  -G 

Note:  According  to  Simon  (Ref  5a,  p  |*())  the  llntcrluss 
station  was  provided  with  a  full-scale  range  and  all  equip¬ 
ment  required  tor  conducting  exterior  ballistics  tests. 

22 6)  Schuckhardt  A-G,  Gorlitz  (Machinery  and  various 
weapons) 

227)  S'huD.f  A-G  ,  Oggcrsheim  , Pfalz  (Machinery  for 
rnanuf  of  chemicals,  propellants  and  explosives) 


Sommerd.i 

incendiary 
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728}  >v!!i cr  &  lit!!.-  A-l..s%4  »»tiU 

und  Metallwaren-  1  abrik  '  "  9 

22‘  )  Scjve-  ,  Kroiibicgel  -  Dorn  hern  A  -G 
l»ei  I’.riurt  (Artillery  primers  and  sum 
bombs)  (CIOS  *2-*,S) 

2*0)  Siegener  Dynamit  F abrik,  Koln.  Pl:r 
(Industrial  explosives) 

2*1)  Siegfried  Junglians,  Schorndorf,  bei  Stuttgart  (Metal¬ 
lurgy)  (CIOS  26-71) 

?*2)  Si  emens-Halske  A  -  G  ,  Herlin  (w.«s  one  of  the  world's 
greatest  electrical  organizations  with  numerous 
branches  and  affiliated  companies  in  Germany  and 
foreign  countries 

Following  is  a  partial  list  oi  Siemens  plants: 
a)  Siemens- Rei nick e-Uerke  Berlin,  with  plants  at 
Crlangen  and  Rudolf stadt  (F.leclrical  equipment 
such  as  X-Ray  apparatus) 

h)  Siemens-Scnuckeri  Uerke  A-G  , Berlin  (Klectrical 
cable:;  and  some  ammunition),  with  branches  in 
Wien  (Austria),  London  (Kngland),  Rio  de  Janeiro 
(Brazil),  etc 

c)  Siemens- Wcrncfwcrkc,  Herlin-Siemensstudt  (Dyna¬ 
mos, electric  motors,  electrical  blasting  devices.etc) 
(See  CIOS  Rept  28-*!) 

Note:  The  present  main  office  and  plant  are  located  at 
Karlsruhe 

2**)  Skoda  Ucrke,  Pilsen.  See  in  the  Czechoslovakian 
section 

2*1)  Spondou  Arsenal,  near  Herlin.  One  of  the  oldest  and 
most  important  arsenals  in  Lurope 
nVilSpcrr  Vcfsuchsanstalt  (lit  Harricr-Ke.search  listablish- 
auiit)  was  a  Naval  institution  engaged  in  research, 
development  and  testing;  of  sea  mines  (Kef  la,  p  H6) 

2)5h)Sprccworkc  C.inhll  Metallwarenfabrik,  Herlin/Spandau 
(Ueapons)  ■  ' 

2M:)  Sprensstoff  Fabriken  limbll,  Kieselbach  (lixplosives) 

)  ■''rfvnptoft  Fabriken  Hoppecke  A  -li  J  Koln.  Plants 
, ....  “•  lvoln.  Wur^e.nlorf  and  Hoppecke  (lixplosives) 

.IS)  Sprenjjstoff*  und  /.undsclmur-  Vi'erke,  C.nascl.witz 
A  i  fonts  at  Cinaschwitz  and  Bautzen  (Dynamites, 
safety  explosives  and  safety  fuses)  (CIOS  fiMN) 
Sprennstoffwerke  Dr  Null  sen  A-  Co  A-G,  llambure 
lant  at  Domitz  (F.xplosives) 

M!!)  Staatlicl.es  Forschunssinstitut  fiir  Metallche 
Marburg,  l.ahn.  (Metallureicul  research) 

Kept  90611  (1916)  . 

241a)Stahlwerk  Krieger,  Dusscldorf/Oberkassel. 
Kuhr.stalil  A  -G 

2.Ub)Stcyr-Daimler-Puck,  A  -i.  ,  \(erke,  Steyr,  (')stcri 
(Weapons) 

212)  Stotz.  ft  Gilssl,  Suhl  (Vicepons) 

^GOStrempel  (F),  Suhl  (Weapons) 

21M>)Sundwij;er,  Messingwcrke,  vorm  Gebriider  Von 
riuJu?’  Sundwig,  Kr  Iserlohn  (Ammunition) 
a  ^SVA.  See  Spcrr  Vcrsuchsanstall 
244b)  T 'AL.  _  See  Technische  Akademie  der  l.uftwaffe. 
244b)Tamewiiz  Testing  Station  (Tarnewitz  lirprobungs- 
stclle),  located  on  the  Ostscc  (Baltic  Sea)  between 
Lubcck  and  Kostock  was  a  proving  ground  for 
aircraft  weapons  (Kef  4a,  p  73) 

244  c)Technische  Akademie  der  Luftwaffe,  TAL,  Berlin/Gatow 
(Technical  Academy  of  Air  Forces)  (CIOS  10-71, 
pp  78-108) 

Note:  According,  to  Simon  (Kef  4a,  pp  35-8  ft  76-7)  the 
TAL  probably  did  the  most  advanced  scientific  research 
in  Germany.  Its  organization  consisted  of  13  institutes: 
mathematics  and  mechanics,  physics,  chemistry,  materials, 
mechanisms  electricity,  communications,  flight  mechanics, 
motors  aircraft  devices,  high-pressure  work,  measurements 
and  ballistics.  The  Ballistic  Institute  of  the  TAL  was 
under  the  famous  ballistician  Sehardin,  former  student  and 
collaborator  oi  Carl  Ctanz.  Nearly  the  entire  TAL  (except 
the  Ballistics  Institute)  wss  evseusted  in  Februaty  1945 
to  Bad  Blankenburg,  near  Jena,  while  the  Ballistics  In¬ 
stitute  was  moved  to  Biberach,  near  Ulm 
245)  Tcmming  (P)  A-G,  Gluckstadt  (Cotton  and  wood 
pulp  suitable  for  manufacture  of  NC) 

246a)Tlieodor  Khrlich  Maschinen-  und  Zahnrad f abrik,  Gotha 
(Gears  of  all  types)  (CIOS  28-46,  p  18) 

246b)Torpedo  Versuchsanstalt  (TV  A)  was  a  Naval 
establishment  engaged  in  research,  development 
and  testing  of  torpedoes  (Kef  4a,  p  86) 
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yi-jtl  T\  A.  M-1  I  orpcdo  I'crsui'l,-:!!"  tall 

-  r.i)l\f<  fli-l  i,  i.ri  Gl.iwitz,  Schlcsicn  was  an  Mr 
l  w<-  proving  ground  (named  alter  tl„.  t„ 

‘u-r  '(,t  .engage.!  »;  testing  of  lunula  ami  bomb 
lu/cx  (Kil  ia,  (•  ~(l 

h.  Liitcrluss  Proving  Ground.  Se  t-  Si hicssplaig 
Lntcrluss  ' 

Voroin.gtc  Deutsche  Metal Iwcrke 
r  )S.o  \cmis  \C  ftMiut  rk,  /.ell a  Mehlis  (U canons) 

J»0)  |  Vutsolit  Met  a  II  work  ct(V  DM).  Sinu-rnrt.it]* 

'  werkf  \curoii,  httlin^t  it.karlsruht  (Sitstrrc.l  iron  .UK| 
steel  ammunition  an. I  weapon  components) 

^SD)  Vercini^te  Leiehtmetall  VutU  Gmhli,  Hannover. 

rAiunonnm.  magne  sium  -an«l  thel;  alloys) 

\  crsiiclisy;iul«*  timhil,  'Ire m on i a  f|*!\pt*ri m<*ntul  •••ii:e) 

‘  (HloS  1  .  ou)  ^ec  in  vl»“  criptive  part 
?s.'.)  Vi  rsuclis station  lleerte,  liraimst  hwciy  (Koekets 

ro».ket  tuels  ami  guided  missiles)  fl  |OS  U-l  \ } 

V ersnehs strecke  Dortmund/ 1  k  mc  (Tescin,;  pallerv 

,tJ|  V’V  etine  explosives)  ihjiK  i/r.oi  >’<.»•  in 
descriptive  parr 

25-.)  \  oi/*.t lander  und  Sohtt  A«(i,  Ih.iunschweic’tdi*- smu* 

4  rode  (Physical  and  optical  devices)  (CIOS  2t>-26) 

Volkswa^cnwerke,  near  I  allcrslchcn  ( Automobiles, 
jeeps,  V-l  missile,  I'an/crtaiist,  T-.Mincs,  250  ke 
bombs,  etc).  During  VU  II  aU»ur  17000  workers  were 
employed  of  which  )(|00  were  foreigners  (CllOS  2H-16) 

•  2  56a )  U  a !• .  See  V  a  fieri  f*  orsch un  j-s  * 

:  J5I.I.)  Waffenamt  Prufwcscn  (WaPrlif)  (Army  Weapons  Office 
for  Developments)  was  in  charge  of  research, 
development  and  testing  of  army  weapons, ammunition 
and  explosives.  The  WaPriif  consisted  of  several 
,  divisions  of  which  WaPnillO  was  in  charge  of 

liquid-fuel  rochets  and  WaOruf  1 1  was  responsible' 
or  solid-fuel  rockets.  The  so-called  WoF  (Wafftn 
1  i  °fS<i‘|,UnSS  ’  ,rCa-  ed  also  Forschungsabteilung 

w* fr»fisw?^eaafnl?*  was  a  subordinate  division 
of  Wal  ruf.  It  was  in  charge  of  research  on  all 

PpeM°60  old)  CXCCrti0n  °f  Jclte'S  4a, 

.  257n)Waffenfabrik  Mauser  A  - G  .  See  Mauser  Uerke  A  -C 
.?57b)Viaffenlabrik  Solothurn  .  See  in  the  Swiss  section 
,  2V.  c)Waffen  I'nrschungs  (UaF).  See  under  Waffenamt 
Pruiwesen 

g>Ra>Woffenprufungj»tcllen  dbs  Heeres  (Army  Ptovina 
Grouiiusj  were  located  ai:  Kummersdorf,  Hillersleben",  i 
GCttow,  Raubkammer,  and  Pennemtinde  (Ref  4a,  pp  02 
-5  and  CIOS  27-74  and  30-71)  ( 

230b)  Woffenpnifungs s  telle  der  Kriegsmarlne  ;navy  Proving 
Ground)  was  located  at  Meppen 
23y)Watfenprilfungsstellen  der  Luftwaffe  (Air  Force 
Proving  Grounds)  were  located  at  Rechlin,  Tarnewitz 
,and  Udctfeld  (Rrf  4a,  pp  71  fir  73) 

2G0a)^a|t(,er>  gee  j^af|  Hgithgf 

200  b)WaPriif.  See  Waffenamt  Priifwesen 
261  a)U‘aPrllf  10  and  WaPriif  11. See  under  Peenemlmde  and 
under  waffenamt  Prufwescn 

261  b)U alter  Wcrke,  Kiel  (Rockets,  rdekee  fuel*,  jet  pro¬ 
pulsion,  guided  missiles,  U-boats,  aircraft,  etc) 
(CIOS  30-70  and  30-113)  i  ’ 

26lc)  WASAG.  See  Westfiilisch-Anhaltiache  Sprengstoff  A-G 

202)  Wasserbau-Vcrsuchsan5talt,(WVA)Kochelsee  (Research 
and  development  of  long  range  and  Flak  rockets) 
(CIOS  30-71) 

i&assuuia  »«»>«>  «• 

KochU  *e'tion  t°*  Veen.mUnde  insi.llation,  moved  "to 
Kochel.ee  in  order  to  avoid  frequent  bombings  l-'xtensive 

do°nrea«nwVA  ba“isticS  °f  'onR-ange®  Vk^"  was' 

«*•  -'*-**> 

203)  W..tfoll.eh-Anholtisch.  Spr.ngstoff  A-G,  liasen 
(abbreviated  to  W  A  S  A  -G  or  WASAG)  with  plants  at: 


a)  (  oswig  Anhalt  (Various  explosives  and  ••roi.el- 

lants)  •  1 

b)  Llsnig.  Forgau  (llcxogenaud  nitric  acid) 

c.'  Ilerrcnwald  at  Allendorf,  h.r  Marburg  . Lai, n  ,'ilexa- 
nitrodiphenylandne  and  ammunition  loading) 
d)  Osnabnick  (Nitrucellulo.se) 
e!  Keinsdorf  ,  Witten  herg  !NGu ,  i  ropellants,  re¬ 
search  ano  development,  etci 

I)  Sytlien,  llaltern  (NG  and  industrial  explosives) 
-00a)\i cstfalischr.  Kupfer-  und  Mcssingwcrkc  A-C,  ,  vorm 
O.Noel,  Ludeiischeid/W  estfalen  (Amimmition) 
2(>(>l>)Westfalisclie  Metallindustrie,  l.ippstadt  (Ammunition) 
-'(.ooUestlignosc  A-G.  Herlin.  Plant  at  Nukn.su  (Indus- 
trial  cxplosi  ves) 

267a)^«*yr*rsbcT^  fl*)  \  Co  U  alfcnf.ibrik,  Soliny.t n  (Vcapniis) 
2(>’’b)W!F'o.  See  Wirtschaftlichc  For  sell  ungs  Gml,|| 

-•i.H)  Uirtschaltlidic  lorschungs  (mil, II  (VIIO)  with 
plants  at i 

a)  Kfcrhaclite!  hei  Hi  iligenstadt  ( Fuels) 

an<  ievT?’  1,1,1  l-*int''>urP  oiid,  research 

and  development  center) 

c)  1. angel sheim ,  ||;irz  (Nitr.c  ai  id) 

H!(,s  1  '  pr  ’0  .V  SI  and  (.IDS 

’’())  k  dV  Vl|‘n,;,l,r,a  Soli., gen  (Weapons) 

-  w)  U ollf-nfarlici) f;iunk  .  Sot*  under  1(.  i.  . 

-”1)  Wolff  &  Co,  Walsrode,  witl.Xif.  !.V  US'n° 

prope'll an t K ) ^ *  '’r,,>’tllan,s  and  -“'Iven.less 

l>)  Dorvcrden  (\C  propellants) 
c)  l  uehlmrg-lJdmlit/.  (NC  propellants) 
f-l<;^cnau  ( lHil.il  propel  hints) 

.  7,  *alsrode  (Hlack  powder  and  NCpropellaiits) 

-..)  Wollmersehasser  (k  Gurth,  Herlin-llaimlsberg  (Sta- 
,  -  btlity  testing  apparatus  for  explosives  and  propellants) 
m73a)W iirt'embergische Metall wnrenfalirik  A-G  .  Geislinger 
^^tflVjCieislinpen  (Weapons) 

4.736)^ VA.  Ste  Vasserbau-Vcrsui  hsansralt 
27  la)/.eiss-|kon  A  -G  ,  Dresden  fOptical,  photomerrieal 

2>  5“(SjU) ' 'der  Luf.fa^tSitgd^"  G^erallX'e  " 

ii 

^“"tt'tabi^  Ta 

EH  ^"rs 

reports  (...“selenlific^ ^Ubjeets'bwhhrh'were  oPlwe^fnterei't 
ty  ZWR*1'  f°rCeS  WCW  pr,nu'd  and  also  abstracted  on  cards 

273b)Z«m«ral stalla  IS,  w‘*«en.ehoftllch  -  tachnlach,  Unt.r- 
auehungen  zu  Neubabelsberg  bet  Berlin  (Government 

immSuWonfete)  '  °Pment  CCn‘er  hr 
276)  Zeppelin  GmbH,  Friedrichshafen  and  its  Subsidiary 
.Vhubach  Motorenwe.ke  (Diesels,  engines,  etc)  V 

'See  also  Graf  Zeppelin  Forschungsinstitut) 

U3e'd'in"'ha|,|i  'P'  ,0Unded  ia  <»«7  (Devices 

^ed  in  ballistic  measurements,  such  as  chronographs, 

270)  U"d  S“ar  (I«n««s, 

280)  Z^dhihehen-  u^d'  Patronenfabrik*1  'v7rm  B  S^licr'"^ 
Fubrik  S"  Patr0nen->  ZJndhiitelien-  u  Metallwaren 

280  we  sen  S°'  Zentralc  far  wi»»enschafrliches  Berichts- 

Note:  Many  of  the  war  plants  in  occuppied  Austria  Hel.ii.m 
Czechoslovakia,  France,  Holland,  Poland  «nJ  Rusiin 
were  forced  to  work  during  WW  |,  fo,  oerm"y.  Tbeie 


i» j  -S^Lf  i,i:.  -_fe- w  i-^;;vr'  ;--i '^-  ;-wC-.-  .  _  J ; 


I 'I  *111 1  r%  ..It  «»St«  1  j  Uhot  I  *••?**  lj  »IIMIMi  1  i  <u  1 1  (  f  J  ,  ^  t 

I  (  II- •win.  is  ,i  I'.iffi-i!  Iim  •*!  w.lr  |’I.iots  I'rcsiiiiui'Iy 
in  . »p«T.:t •< mi  in  tin-  F.istrfii  /mn*  n|  (•rrmnny 

A  t  <4liil«*i«ll.ii»rikf  Hili-ttmiri*  i  <(  .oJ lodiun  cotton) 

H*  (  iu  ini si  l.tvs  Ucfk,  I  rcilitT^,  >,icliscn  t  F.xplosiv***; 
.itvi  * 

<  )  (  osw u*  IM.iitr  < S.il f urii*  acid  .uni  \G) 
l»>  M.igm*Ml  Akcn,  Kr  IV**:ui,  Anhalt 
I  !  <tii' 'kst<«tl\vc*rk  I’icstcritz  f(.  »l!o.!ion  cotton 

I  )  \  \  h  4  .hcUViNilics  Usrrfc  (Explosives) 

1,)  VMM  NprengstoHwerkc  ,  Cmaschwit/  (Am  nitrate, 
Nt»,  commercial  explosives  such  as  "Am",  i.clatine- 
Dynamtt,  safety  fuses,  etc) 

!!)  VEH  Sprcnjjitoffworke,  Schoneheck  (Am  nitrate. 
Amnionic,  ai.iiminition,  halJurit,  blasting  caps,  i 
Cliloratit,  Donum  I,  Donartt  II,  fuses,  Gelatin  (*- 
Donarit,  N(  ’,  \G,  NGk,  J  \T,  better  Detonit  an  I 

.  U  otter-1  lalit) 

I)  VEH  Valter  Uliwicht,  I.KUNA  (Kockct  propellants 
anil  jet  fuels*, 

’  J)  v !•  .15  U ASA 1 1  Sprenp.werke,  Reinsilorf  (Explosives 
ami  propellants) 

'Motet  Mo*sr  of  these  Past  Orman  plants  are  n!re;uly 
•ii  :u-»l  in  tliis  section  under  their  pre-V  or  hi  Var  11  names. 

■  Abbreviations  (t.VcJ  under  V  V.r  Plants); 

A-G  (AktiengcseUschaft)  Joint  Stock  Company;  B"z 
‘(Bozirlc)  Region;  DEGDN  Diethyleneulycol  dinitrate; 

I  G  or  IG  (Interessen^emoinscliiift)  Trust;  Kr  (Krcis) 
•District;  L  A  Lead  azide;  L  St  I. ead. styphnate;  L EUN A  or 
iLeuna  Fixed  nitrogen  plant  in  I!  (  eriniiny;  M  r  Mtrcuri-- 
fulminate;  Nochf  (Nnrhfolger)  Sutcessor;  NC  Nitrocellulose; 
NG  Nitroglycerin;  NGc  \iiroglycol;  NGu  Nitroguani J*ne: 
•NRA  National  Rifle  Association M:  S  A  >.  Obb  (Obcrbay  .to  ) 
Upper  Bavaria;  PA  Picric  acid;  PETN  Pentaerythr  ito  ‘ 
tetranitratc;  PG  Proving  iVroutid;  HOX  Hexogen  u  (and) 
and:  VEB  ( Volkseigener  betrieo)  People's  Own  works,  vorm 
M vornials)  formerly*  WW  V  orld  Var.  ' 
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NY  (19  17) 
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.Service  Publishing  Co,  Harris burg,  Penn.;  ( 1  955) 
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12)  (.IMS,  Item  22,  File  21-4  ( 1 94f») ,  Troisdorf  F'abrik, 
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WASAG  Underwater  Explosives.  See  under  Unterwasaer- 
sprengstoffe. 

V/asserfal!  (Waterfall).  A  ground  to  air  guided  antiaircraft 
rocket  missile  developed  during  WW  [!.  It  was  propelled 
by  Visol/Nitric  acid  (See  also  Guided  Missiles). 

References:  1 

,1)  Anon,  Army  Ordnance  31,  30  (19-16)  ■_ 

2)  A.Ducroct],  Les  Armes  Secretes  Allenundes,  Pars 

(1947),  pp  UO-121  ( 

3)  F. Ross,  Jr,  4iuidcd  Missiles,  l.cuhtop,  Lee,  Sheppard,- 
N  Y  (1951),  P  IT 

4)  K  .W  .Gatland,  Develt»pment  of  the  tiuided  Missiles, 
Philosophical  Li»»rarv,  N  Y,  (1952),  pp  16,17,126 

5)  Gollin,  CIOS  Report  .'S-5(.  (191?.),  pp  18-21 

•  6)  Anon,  Dept  of  the  Armv  Jechnical  Manual,  TM  9-1985-2 
(1953),  PP  219-2  3. 

Wosserstoffperoxyd  (Hydrogen  Peroxide) . See  T-Stoff  and 
in  the  general  section  under  Peroxides 

Wosterloslicbes  Schlesspul ver  (Water  Soluble  !>ropellant). 
See  Raschit. 

Wo.le  of  Spoof  Acid*  (Ab^mBSsIIurc  i.dcr  Abfnllsnure)  "ro 
described  in  the  Kfiirral  section.  Oerman  methods  ol 
recovery  of  nitric  and  sulfuric  urids,  from  waste  or  spent 
adds  resulting  from  the  preparation  of  explosives  and 
propellent  plants,  paralleled  the  practice  In  the  U  S  A 
The  procedure  used  at  the  Krummel  l-nbrik  lor  the 
recovery  of  waste  acids  from  explosive  oils  (such  as 
DliGDN  and  HiGDN),  serving  for  the  preparation  of 


Rohpulvermasse)  ,4  v  )  deserves  to  lie  described  here 
briefly.  The  denitration  was  earned  out  on  the  spent  aciJ 
coming  from  the  separotor  in  the  nitrating  house  and  from 
the  wash  water  which  resulted  from  washing  the  oil  in  the 
preliminary  washer. 

Procedure: 

Spent  acid  (UNO ,9,  ll2SC>4  65,  water  21  fc  DK(ii)N  01) 
5%,  density  !.(>(>)  was  sent  through  a  separator  to  remove 
the  settled  explosive  oil  and  then  the  acid  was  freed 
from  dissolved  explosive  oils  by  running  it  rhroughothe 
so-called  destructor  column,  heated  to  about  120  at 
the  bottom  and  to  I  >0°  at  the  top.  In  order  to  ussure 

complete  oxidation  of  explosive  oils,  the  waste  acid  was 

usually  mixed  with  some  50'1  of  nitric  acid  before  sending 
it  to  the  destructor 
Motes: 

a)  Inasmuch  as  spent  DKCiDN  acid  decomposed  rapidly  on 

standing  (especially  in  the  presence  of  moisture),  it  was 
not  stored  for  longer  than  a  few  hours,  but  preferably 

was  worked  up  as  soon  as  the  nitration  of  the  DKG  was 

completed  ...  ,  . 

b)  It  was  required  that  destruction  of  the  explosive t  oil 
should  be  complete  and  that  the  resulting  acid  be  light 
in  color.  If  ir  was  Mock,  the  destruction  ol  oil  was  not 
complete  and  the  heating  had  to  be  continued  after  adding 
some  mote  50‘”o  nitric  acid 

c)  For  destruction  of  oils  dissolved  in  wash  waters,  it 
was  sufficient  to  run  them  through  the  destruction  column 
with  live  steam 


i ac-r  2Zi» 


:!  *  l;<‘  :mrot,s  iorini*.|  m  ciie  dc'st'uctur  u<  nt  co  .» 

*  ’"denser  fro  in  winch  ihey  were  drawn  into  .»«  al. sorption 
t-  ut  r.  \n  acid  of  .ihoi-t  »()-'*'»  strength  was  recovered. 
I  aeid  .  i  dllecled  in  me  condenser  \\4ls  bleached 

'•  *  ‘  :  "lin  •  air  through  it.  this  \  ieided  white  nitric  acid 
•I  is-i'i',  st/en/tli 

»  »  Ihe  sul  furi<  .11  id  which  flowed  from  the  lower  end  of 
tiie  de stfU eiur  was  conducted  to  a  cooler  from  which  it  was 
run  tii  storage  tanks  »  It  contained  unnut  **!*.  II  St)  ami 
tin-  density  was  l,<»i.  \o  oxides  of  nitrogen  weri?  per* 
.muted  to  i»e  j-u-sciit  and  testa  were  made  concinuouslv  for 
them  with  ferrous  sulfate 

M  The  lecovered  nitric  acid  was  reheated  ana  passed 
lltro-icii  an  Aust. laser  (blow-out  column)  where  the  re- 
m.iinin,’  nitrogen  oxide  s  were  removed  i»v  a  sire  tr,  4*t 
air.  Ihe  acid  then  passed  turoagh  1  syphon  into  an  inter- 
•  i  diati-  emit  liner  I r« «ir;  which  it  \u>  snit  to  .*  storace  tank. 
I ■!'  !<  n  in  «  :  sue!  l.e;  \  P IV  Rr(-i9;<  1  *>4%),  .p 


Wecoons.  See  Table  and  illustrations  on  the  following 
piiTes. 

Note:  Tie  illustrations  of  weapons  were  obtained  from  the 
following  sources:  Museum  of  Aberdeen  Pro  vine  Ground 
(ail  artillery  weapons  and  most  ot  small  arms).  Reference 
8 ‘(some  machine  guns)  and  References  10  and  11  (some 
pistols  and  rifles). 
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W  .Morrow,  \  Y  ( 1*>  jj) 


^  );  M.  .Vi.  Johnson,  J  r  &  C.T.havcn,  Anmniir.it  ion,  U.  Morrow, 

>  V  (PM 5) 
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U-ch  Vanua!  I'M  •>- 1‘I.S  t.  J  ami  »-I985-3j  Washington.  I)  C 

U’  V.H.6.  Smith,  The  N R A  Booh  of  Small  Arms,  Military 
Sere  lee  !>uh!  ishing  <  o,  Harrisburg,  pehna,  v  I  Pistols 
amt  Revolvers  (I  95  3)  an  J  vol  2  Rifles  (1952) 

III  V.II.H.  Smith,  Small  Arms  of  the  World  Military  Service 
Iiaiiinyt  Co,  Harrisburg  penna  (1955)  ((lives  also  an 
historical  description  of  the  development  of  German 
small  arms) 

IJ)  Col  J.R  'arrett;  and  Messrs  K.P.kempf  and  H.M.Reed 
of  Museum  Aberdeen  Proving  (iround,  Maryland:  private 
communication 

15)  J.K.Capell,  A. II. Schilling  G.Coghlaii  and  II.M.liulloch 
of  l-icatinny  Arsenal,  Dover,  New  Jersey;  private  coin- 
muni cati on  ( 1955) 

Note:  An  historical  description  of  the  development  of 
German  artillery  weapons  may  he  founJ  in  the  book  by 
James.  T.  Hicks,  "Notes  on  German  Ordnance  iHli- 
1918,  4^8  Rick  Ave,  Mt  Vernon,  N  V 
«;<>.  */i llr*U  *  lf1  4,,,cf*ca  •  I*u»k  &  Vv  agnails, 


nj  .*\non,  intelligence  Buueuo»  wrtsd.iugiuu  DC,  (1955'- 
\ote:  ihese  bulletins  were  not  used  as  sources  of 

information  for  this  work. 


Weapons,  Internal  Ballistic  Data.  II. II. M. Pike  gives,  at 
the  end  of  CIOS  Report  il-bH  ( 19-15), several  tables  listing 
German  weapons  from  *)  mm  to  800  mm,  the  types  of  pro¬ 
pellants  used  by  them,  size  of  grains ,  weight  of  charge, 
type  an. i  weight  ot  prouctilcs,  length  and  capacity  of 
chamber,  siu*t  travel,  total  capacity,  pressure  and  muzzle 
velocity. 


“Wiissmann”  Zunder.  Pressure  type  igniter  designed  for 
use  in  improvised  mines  (as  a  push  igniter)  or  in  some  Mb’ 
charges  (as  an  impact  igniter).  Sec  also  under  Igniter. 


Weisspulver.  See  Rasclng's  White  Powder 


Wei  is- Salt  (White  Salt),  A  compound,  (ll2(.:N.SO  K)  , 

produced  in  PM  i  bv  the  It.  Parhcnindustrie  at  lldchst  nm 
Main,  as  an  intermediate  in  the  manufacture  of  Hexogen. 
1  he  compound  was  shipped  to  the  Nobel  plant  at  HamUirg. 
where  it  was  nitrated.  1  lie  production  or  white  salt  was 
stopped  as  soon  as  the  method  of  direct  nitration  of  hexa- 
m  w  thy  1  e»i  c  te  rr  ami  n  e  to  Hexogen  was  improved  to  make 
it  more  economical.  Weiss-Salz  was  prepared  as  follows: 

a)  Ammonia  and  sulfur  trioxide  reacted  to  give  the 
ammonium  salt  of  uminosulfonic  acid,  l^N'.SO^.ONII 

b) On  treating  it  with  KOII,  the  corresnonding  i/Otassium 
salt  was  obtained 

c)  On  treating  the  K  salt  with  formaldehyde  the  Weiss- 
salz  was  obtained. 

Krfcrencc;  K.K.Kichmdson  et  al,  CIOS  Kept  25-1H  (1915),  pp 


W.stfolit  (tfcs(phaliic).  A  series  of  explosives  proposed 
by  Aielefeldt  in  1893.  Ihe  original  composition  contained 
Am  nutate  95  and  resin  A'i.  It  was  later  modified  to  the 
one  containing  An,  nitrate  91,  K  nitrate  \  and  resin  5 ‘i. 
Its  velocity  of  detonation  wa  s  1350  m/sec  at  density  1 .01. 
I  he  last  composition  was  also  called  the  Westfalit  (iit  Kohlc 
'Goa!  U'estphalitc)  (Ref  3). 

Note;  Although  Vestphalites  wrete  fairly  safe  for  use  in 
gaseous  coal  mines,  the  Wcstfillisch-Anhaltischc  Sprene- 
Stoff  A-G  proposed  to  add  to  them  J  to  5Ti  of  chromium 
salts  to  act  as  cooling  agents.  Some  Vestphalites  were 
manufactured  in  England. 

References: 

1)  Daniel,  Dictionnaire  ( 1902),  pp  804-6 

2)  Marshall  l-xplosives  v  1  (1917),  n  3J9 

3)  Harnett,  Explosives  (1919),  p  113.’ 


Westpholitr.  See  Vestfalit. 


WETTERSPRENGSTOFFE  (Exp  losives  Safe  for  Use  in 
ihe  Presence  of  Firedamp)  .  A  series  of  coal  mining 
explosives  approximately  corresponding  to  American 
Permissible  l-xplosives  or  French”ExpIosifs  antigrisouteuxV 
1  able  64  lists  these  explosives  (See  pp  260-61). 
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WEAPONS  (Uuffcn)  may  be  subdivided  into: 

A.  Small  Arms  (llandfeuerwaffen),  which  include: 
pistol  (Pistole)  revolver  (Revolver),  carbine  (Karbiner), 
rifle  (Ciewcbr),  machine  *;un  (Maschinen^ewehr)  and  sub- 
.'niachine  eun  (M.»sr|,inenpi stole)  models 
1J,  Artillery  Pieces  ((ieschut/.e),  phi'  ll  include: 
cannon  (Kanone),  howitzer  (llaubitze;  and  mortar 
.'I  M&rscr  )  models 


C.  Rocket  Launchers  f  Rake  ten  wurfmaschinen),  which  include: 
Faustpatrone,  Panzerfaust.  Panzerschreck  (Rakeienpattzet- 
buchse  54),  Puppchen  (Rakctenwerfcr  43)  and  other?. 

Most  of  the  German  weapons  used  in  WW  I  and  II  may 
be  found  on  display  in  the  Museum  of  Aberdeen  Provin/t 
Ground,  Maryland. 

Table  63.  following,  jcives  some  of  the  characteristics 
of  German  small  arms,  artillery  pieces  and  rocket  launchers. 


(  abhor  and  Designation 

6.3S  nidi  (.250’*)  Mauser  Automatic  Pistol 
M  1910,  called  U osttaschenpisiole  (UTP), 
.Vest  Pocket  Pistol 

(».3Smm  ^idtiii’r  PistoU  Models  '!  (190H) 
and  2  (1910) 

6,3  5  mm  Ualther  Pistols*  Models  5  ( 1913), 
#(1920)  and  9  (1921) 

•  6.3  5  mm  Pistols:  Jieremann.  Ortc:cs.  5a»i*r 
and  others 

6.5  mm  (.250")  Herrmann  Automatic  Pistol 

6.5  mm  Mauser  Vest  Pocket  Automatic  | 
.Pistols  .Types  VI  P  I  (1910)  and  VtTP  II 
(1919) 

6.5  mm  Niurr  \  Solm  Vest  Pocket  Pistols, 

I ypes  I  and  1  A 

7,(iA  mm  6.  RK)")  Military  Mauser  Automatic 
lol,  called  Masidiinen  Pistole,  de- 
d  in  I  #95  and  used  during  \IU‘  ! 


Tobl©  63  (Weopons) 

Remarks,  lises  and  Some  Characteristics 

Length:  barrel  2.03M  and  overall  4.06";  wt  10.22  oz 
and  a  capacity  of  6  rounds.  One  of  the  best 
small  pistols  ever  produced 


Hlowback  vest  pocket  pistols  using .25  i 
Streamlined  versions  of  above  pistols 


:ac 


f>n  K* 
Proving 


nm  nf  IKa.ita. 


:*<•*  n»  tk* 

Ground,  Md 
One  of  die  eartie.-t  small  size  pistols 

Klemcntaty  blowback  pistols  resembling 
the  Browning  types.  The  Type  II  was  the 
streamlined  version  of  Type  I 

Resembled  a  Browning  in  external  ap* 
pearance .Capacity  7 

Recoil-operated  pistol  weighing  45  oz. 
Capacity  10.  Could  be  fired  with  shoulder 
stock  holster  r.t ached 


I 

velf’ 

N  •.(<■:  Ai  cording  to  Kef  H,  v  1,  p  177  there  was  also  an  improved  model  (M1925)  of  the  above  pistol 

7.i  1  mm  Mauser  Machine  Pistol  M  1932,  Recoil-operated  weapon  which  may  be  considered 

called  Sclmell-l'eut.  I’istolc  (Rapid-Tire  as  intermediate  between  the  pistol  and  the  sub- 

I'lstii!  issued  to  SS  troops.  Vas  also  machine  gun.  Length  of  barrel  5 '4",  overall  12", 

*t  45  oz,  capacity  10  or  12  cartridges,  mz  vel  up 
to  1 600  ft/  sec 


issued  to  SS  troops 

inamifd  In  Spain  unJer  the  name  of  ASTRA 


7.i'5  mm  (.301")  Automatic  Pistol,  intro¬ 
duced  in  Germany  in  1H93  by  un  American 
iiugu  borcliairti 

7.0  5  mm  Mannlicber  Pistol  invented  in 
1900 

7.65  mm  l.uger  (ParaUdlum)  Pistols  M 
1900  and  M  1900. 'Of,  were  used  during 
UK  1.  Model  1900  wa..  an  official  Swiss 
pistol 


Considered  as  the  foreronnerof  the  Luger. 
Could  use  7.6J  mm  Mauser  ammunition 

Uas  also  made  in  caliber  7.63  mm 

Barrel  length  4’«".  Used  cartridges  contg  10  gr 
of  smokeless  prop  and  a  bullet  weighing  93  gr. 
Mz  vel  1 250  ft/ sec 


Reference, 

2.  p  321;  4,  pp  275- 

8  &  10,  vl,  pp  141 
ft  560 

11,  p  47B 

11,  p  478  ft  Ref 

12 


7.  P  27 
11,  p  485 


11,  p  484 

2,  p  321;  4,  pp275- 
8;  7,  p  27;  JO,  vl, 
pp  167-1 76,  ft  11  pp 
464-8 

8,  vl,  p  177  At 
11,  pp  468-71 


7,  p  27  Sc  10,  vl, 
p  185 

7,  P  27 

2.  P  320;  3,  P  187; 
7,  p  27  ft  10,  vl, 
P  182 


Note:  According  to  Smith  (Ref  9,  p  462)  the  original  Luger  was  designed  by  an  American, Borchardt, and  was  further  developed 
by  a  German,  Lcuger.  It  was  first  monufd  under  the  name  of  "Borchardt-Leuger'and  later  corrupted  anj  shortened  in  the  USA 
to  the  name  "Luger.*1  The  name  "Par.- helium”,  which  literally  means  in  Lattn**for  war”  is  used  in  liuropr.  See  also  9  mm 


"Luge 

Luger  ‘I’arahellum)  Pistols 

7,65  mm  l.uger  Automatic  Carbine 
(Parahctlum  Karabiner) 

7.65  mm  Urcyse  Automatic  Pistol 
M  1907 

7.65  mm  Bcholla  Automatic  Pistol 
manufd  by  Becker  S(  Hollander,  Suhl 

7.65  mm  DWM  Automatic  Pistol,  manufd 

by  the  Deutsche  Kaffen-  u  Munitionsfabriken 

7.65  mm  Automatic  Pistol  invented  by 
b'.Langenham  of  Suhl  and  called  F  L 
Selh:.  jader  (F  L  Self-loader) 

7.65  inm  Automatic  Pistol,  called  PB 
Special  Model  III,  manufd  by  A.Menz.Suhl 

7.65  mm  Ortgies  Automatic  Pistol  (inanuld 
by  the  I.Vutsche  Ucrkc,  Krfutt) 

7.65  mm  JHger  Automatic  Pistol 

7.65  mm  Mauser  Automatic  Pocket  Pistol 
M  1910 


It  consisted  of  a  tegular  Luger  pistol  provided 
with  a  detachable  wood  stock  and  a  long  barrel 
with  a  checkered  wooden  fore-end 

Hlowback-nrtion  pistol  weighing  24  oz; 
capacity  8 

Hlowback-action  pistol  wighing  ca  22  oz. 

Was  used  during  both  WWs.  Capacity  7 

Hlowback-action  pinto!  weighing  20!-j*  oz. 
Capacity  7 

Blowback- action  pistol  weighing  22.9  oz, 
capacity  8.  Mas  used  during  VCU  1  as  a 
substitute  officer’s  pistol 

Double-action  blowback  pistol  which 
closely  resembled  K'alther  PPK 

Striker-fired  blowback  pistol 

A  blowback-operated  pistol  of  simple 
and  most  unusual  design 

A  straight  blowback-action  pistol  weighing 
21.0  oz.  Capacity  8 


10,  vl,  p  184 


10,  vl,  pp  233-5 
ft  552  ft  Ref  12 

10,  v 1,  pp  218  ft 
579 

10.  vl,  pp  235-45 

Id,  vl,  pp  243-5 
ft  585 

10,  vl,  pp  253-4 
ft  588 

10,  v  1,  pp  254-6 

10,  v  1,  pp  248-3 
ft  585  ft  Ref  12 

10, vl,  pp  246-9 
ft  587 


i 


2jg jjWggfy  jfl* 


I^mI 


PISTOL 


765  mm  AUTOMATIC 
MAUSbR  PISTOL 
(MODIFICATION  1934!*. 


WITH  SHOULDER  STOCK 
ATTACHMENT 


26  m  m  RIFLED  SIGNAL 
PISTOL  ( K  AM  PF  PISTOLE) 
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Caliber  and  Designation 

7.0 'urn  Mauser  Automatic  Pistol,  ||Sc 
(I Dimmer-ici  (-loading) 

7,65  mm  Rheinmetal!  Automatic  Pistol 

7.65  mm  Koch-Sauer  Automatic  Pistol 
was  somewhat  similar  to  the  Austro- 
Hungarian  Roth-Steyr  pistols 

7.65  mm  Sauer  Automatic  Pistol  M  1908 
manufJ  by  J  .P.Sauer  «t  Sohn,  Suh! 

7,b5  mm  Sauer  Automatic  Pistols 
M  1915  and  Behorder.modell  (Authority 
Model) 

7.6  5  mm  Sauer  Automatic  Pistol  M  1930 

7.65  mm  Sauer  Double  Action  Automatic 
Pistol  M  1930  <  called  also  Model  II)  was 
widely  used  during  WW  II  by  the  German 
air  and  tank  forces.  Considered  one  of 
the  world’s  best  pocket  pistols 

7.65  mm  Walther  Pistols  Models  3(1909), 
4  (1913),  6and  7  (1917)  manufd  by 
K.Waltherof  Zellu  Mehlis 


(nYupons)  (cont’d) 

Remarks,  Uses  and  Some  Characteristics 


Double-action  blowback  pistol,  length  barrel  J  VS- 
and  overall  6!/.  Wt  20.6  oz  and  capacity  8 
cartridges, either  7,65mm  Browning  or  .32  CAP 
blowback-operated  pistol  weighing  23.6  02 


Long  recoil-operated  weapon  weighing  23  02 
with  capacity  7  cartridges, caliber  .301 


Was  replaced  after  WW  I  by  M  1930  and 
and  M  1938 

Blowback-operated  weapons  .capacity  7. 

The  Behordenmodell  was  widely  used  by 
mil.taty  and  police  officials 

Streamlined  modification  of  earlier  models 

Straight  blowback-action  weapon.  Length  of 
barrel  3L-  and  overall  65, ".Wt  22  02,  capacity 
8  cartridges  either  7.65mm  Browning  or 

1  )  f  all  0 


Blowback-action  weapons  using  .32  CAP 
cartridges 


References 

10,  v  1 ,  pp  2df>-9  «r 
587  St  11,  pp  472-3 

10,  v  1,  pp  254-6 

10,  vl,  pp  208-9 
St  11,  p  483 

10,  vl,  pp  258. 

260-1  at  590 

11,  P  485 


10,  vl,  p  259 


10,  vl,  pp  286-7 
St  594  St  11,  p  478 


7.65  mm  Walther  Pistol  PP  (Poli2ei 
Pistole),  introduced  in  1921 

7.65  nun  Walther  Pistol  PPK  (Polizei 
Pistole  Kriminal), introduced  in  1929 
and  manufd  in  great  numbers 

7,9  mm  (.311*)  Rifle  M  1888 

(Gewehr  88,  abbreviated  to  Gew  88) 
and  developed  by  a  German  Military 
Commission  .  It  combined  a  modi¬ 
fied  Mauser  (M1871)  two-piece  bolt 1 
system  with  a  modified  Mannlicher 
loading  system  (magazine) 

7.92  mm  (.312")  Mauser  Rifle  M1898 
(Gewehr  98),  Bolt  Action,  was  the 
standard  German  Infantry  Rifle  of 
WW  1  and  the  early  fotm  of  all  modem 
Mauser  rifles.  Served  as  prototype 
for  military  rifles  of  many  European 
and  South  .American  countries 
Note:  Originally  Gew  98  used  a  round  nosed 
bullet.  In  order  to  take  the  new  bullet  it  was 

7.92  mm  Mauser  Carbine  1898  (Karabiner 
98,  abbr  to  Kar  93).  Original  model 
7.92  mm  Mauser  Carbine  1898  which 
was  introduced  in  1904  and  adopted 
in  1908  for  use  by  artillery  and 
engineer  (pioneer)  personnel 

7.92  mm  Kar-98a  was  introduced 
after  WW  I  by  the  Reichswehr 

7.92  mtr,  Kar  98b,  developed  after 
WWI  by  the  Reichswehr  for  cavalry 
and  armored  forces  use 

7.92  mm  Karabiner  98  h  (Kb-9Bh) 

7.92  mm  Semi-Automatic  Rifle, 

Model  1915 

7.92  mm  Gewehr  9.8/17,  developed  : 
during  WW  I  and  discarded  after  it  j  '  ■ 

7  ,92  mm  Gewehr  18, developed  after 
WW!  as  an  experimental  model 

7.92  mm  Machine  Gun  M  1908 
(MG-08) 

7,92  mm  Machine  Gun  M  1908/15 
(MG-08/15)  Maxim 


Holster  type  pistol  widely  used  by  police 
forces  throughout  Europe 

Designed  for  detectives  who  carry  their 
weapons  concealed 


Prototype  of  Army  rifles  used  in 
both  WWs.  The  first  300,000  rifles 
were,  made  in  1888  by  L.Loewe  &  Co, 

Berlin.  The  carbine  (Karabiner)  was 
slightly  shorter  and  lighter  than  the 
rifle.  Both  of  them  used  rimmed.necked, 
center-fire  cartridges  with  round  nose 
bullets  : 

Length  of  ^barrel  29.15"  and  overall  (without 
bayonet)  49.25",  wt  9.5  lb. Capacity  5  rim¬ 
less,  oeclced,center-fire  cartridges  with 
pointed  bullet  (Spitzer).  Muz  vel  875  m/sec 
(2807  ft/ sec)  and  pleasure  3500  atm 
<51 333  psi) 

bullet  (oamr  as  in  M  1888)  which  had  a  slighdy  smaller  diam 
necessary  to  enlarge  the  d.am  of  Gew  98 

Cavalry  version  of  Gew  98.  Barrel  length  18" 

Cut-down  version  of  Gew  98.  Length 
of  barrel  24"  and  overall  43.3"; 
wt  8,2  lb;  capacity  5 

Slightly,  modified  version  of  Ksr  98. 

Was  used  in  WW  II 

It  differed  from  Kar  98  in  having  a  bent- 
down  bole  handle  and  aide  sling.  Was 
used  during  WW  II 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Slightly,  modi  f:-d  version  of  Gew  98  designed 
to  permit  speeding  up  manuf  by  reducing 
machine  operations 

Was  provided  with  magazines  of  5,  10  and 
25  round  capacities 

Short  recoil  •  operated,  water-cooled  MG 
used  during  WW  1.  Wt  40.5  lb  with  feed 
A  lighter  version  of  MG  08,  which 
weighed  30  and  31  ib.  Its  air-cooled  version, 
manufd  at  Spandau  Arsenal, was  called 
Spandoii  Machine  Gun 


10,  v  1,  pp  286-7 
At  II,  p  478 

10,  v  1,  pp  286-92; 

11.  p478  8t  Ref  I  7 


10,  v  2,  op  201-15; 

11,  pp  425-7  and 
Ref  10 


4,  pp  83-90;  10,  v  2, 
PP  171  at  215;  11, 
PP  427-8  and  Ref  1 2 


than  the  pointed 

U.  p  428 

4,  pp  83-99;  10, 
v2,  pp  171-5;  and 
11,  p  428 

10,  v  2,  pp  171  St 
177  It  11,  p  429 

10,  V  2,  pp  171  8t 
177  and  II,  p  429 

12 

12 

10,  v2,pp  175-6 

10,  v2,pp  176-7 

8,  v  1 ,  pp  309  St 
662 

8,  v  1,  pp  309  St 
314;  1 1,  pp  517- 
20  and  Ref  12 
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WEAPONS 


7.92  mm  PEOPLE^  RIFLE 
(VOLKSSTURM  GEWEHR) 


tier  231 


<  .i!il>i  r  .in.!  Designation 

•'•9-  ami  Herrmann  Machine  <iun 
M  ' *2 1 1 *  was  invented  prior  to  1900 
a  lid  improved  in  1903  and  1910 

~.9>  nun  Ureys*  Machine  Ciun 
\l  1912  was  invented  in  1907  Ly 
I. ..schmeisser  and  called  the  Uiey.se, 
in  honor  ol  J.  von  Dreyse,  the  in¬ 
ventor  of  the'Wedle  gun"  I 

7.92  mm  Ureyse  Machine  Guh,  called 
MG  13 

7.92  mm  Harahcllum  Light  Machine 
Ciun  M  191  3, manufd  by  DWM  and 
used  during  M  V,  1 

7.92  mm  Bcrgmnnn  Aircraft, 

Machine  tiuns  M  1913  and  M  1915  NA 
(New  l-’atiem)  were  used  during  UW  1 

7.92  mm  Gust  Unublr-Rancl  Aircraft 
Machine  Gun  M  19 IS 


7.92mm  Solothurn  Machine 
M  1929 

7.92  mm  Solothurn  Machine 
M  1930 


Gun 

Gun 


7.92  mm  Aircraft  Machine  Gun, 
adopted  in  1932  under  the  name 
of  Maschincngewehr  15(MG-15) 


7.92mm  Aircraft  Machine  Gun, 
adopted  before  »W  11  under  the  name 


of  Maschinengewehr  17  (MG-17) 


7.92  mm  Mauser  Carbine  M  189d, 
Short  (Karahiner  98  Kurz,  abbr  to 
Kar-98K  or  Kb-98K).  moss  produced 
beginning  1935.  Was  the  principal 
military  small  arm  used  during  WW  11. 
Its  essential  difference  from  Gew  98 
was  in  the  improved  bolt  sleeve, 
sights  and  shorter  barrel 


7.92  mm  Grenade  Rifle  (Launcher 
Grenade)  (Modification  of  Karabiner 
98  K) 

7.92  mm  Knorr-Bremse  Machine 
Guns  M  1933  and  M  1935/36  were 
developed  by  II.Lauf  of  tht;  Knorr- 
Bremse  Manufg  Co,  Lichtenberg 

7.92  mm  Mauser  Light  Machine 
Gun,  called  MG*34,was  developed 
about  1934  at  the  Mauser  Plant  and 
became  the  standard  MG  of  the 
German  Army 

7.92  mm  Light  Machine  Guns 
MG-34  (Modified  MG-34s  and 
MG-34/41 1 

7.92  mm  Light  Machine  Gun 
MC  81,'Jeveloped  in  1938  at  the 
Mauser  plant  (Aircraft  Model) 


7.92  mm  Light  Machine  Gun 
MG-81,  ground  use 

7.92  mm  Aircraft  Machine  Gun, 

Model  39  (Krleghoff) 

7.92  mm  Antitank  Rifle*  PcB-38, 
l»*B-39  and  PzB-40  (KrieghofO 

7.9  2  mm  Gewehr  98/40  (Modification 
of  the  Hungarian  Service  Rifle 
M  1935)  i 


(Weapon*)  (contM) 


Remarks,  Uses  and  Some  Characteristics 

Reference  s 

Short  recoil-operated,  water-cooled  MG 
weighing  (with  feed)  36  lb 

8.  v  1,  pp  214-K, 
8t  658 

Short  recoil-operated,  water  cooled  MG 
weighing  (with  feed)  37.5  lb.  Was  used 
during  WW  I 

8,  v  1,  pp  217  at 
660  at  Ref  12 

Air-cooled  MG.secretely  manufd  after  WW  I 
in  violation  of  Versailles  treaty 

Short  recoil-operated,  air-cooled  MG 
weighing  (with  feed)  22  lb 

Short  recoil-operated,  air-cooled  MGs 
weighing  36  lb  (with  leed) 

Recoil  and  gas  actuated,  air-cooled 

MG  weighing  60  lb.  It  waa  eecretely 
manufd  after  WU  f 

8,  v  1,  pp  367-70 
and  Ref  1 2 

2,  p  314;  8, v 1, 
PP  310-13  at  662 
and  Ref  12 

2,  p  315;  3,  v  1, 
pp  365-7  A  658 
and  Ref  12 

8,vl,  p  379 

Short  recoil -operated,  air-cooled  MG 
weighin  g  only  17  lb 

Short  recoil-operated,  air-cooled  MG 
weighing  18,5  lb 

Short  recoil-operated,  air-cooled  MG 
weighing  TtVi  lb 

8,  v  1,  pp  453  & 
664 

8,vl,  pp  453-4 
at  664 

8,  vl,  pp  445  at 
662 

An  improved  version  of  MG- 15.  Wt 
(with  feed)  27 lb 

8,vl,pp  455-6 

gt  662 

Length  of  barrel  23.4*  and  overall 
(without  bayonet)  43.5";  wc9  lb. 

Type  of  action:  turnboli-rotating  head; 
type  of  bolt:  one  piece  rotating  head; 
type  of  magazine:  box-staggered  column; 
capacity:  5  rimless,  necked,  ccnter-firc 
cartridges  as  in  Kur  98.  Muz  vel  2800  ft/aec 

10,  v2,  pc  17G, 
174  at  179;  11, 
pp  422,  429-30, 
Md  Ref  12 

Can  be  seen  at  the  Museum  of  Aberdeen 

Proving  Ground,  Md 

12 

Gns-operated  air-cooled  MGs, The  latest 
model  weighed  1814  lb  (with  feed) 

*el,  pp  469-71 

at  660 

Short  recoil-operated,  air-cooled  MG 
weighing  24S4  ib  (with  feed).  Barrel 
length  23!4\  muz  vel  ca  2750  ft/aec, 
rate  of  fire  750-800  rpm  and  range  5000  yd 

8, el,  pp  472-4  8t 
662;  If.  ?P  50  3-8 
and  Ref  12 

Slightly  modified  versions  of  MG-34 

8,  el,  pp  475-7 
Md  Ref  12 

RccoiLupe rated  and  air-cooled.  Wt  (with 
feed)  1 3  ,  ib,  rate  of  fire  1200-1300  rpm  and 
muz  vel  2750  ft/aec.  It  was  a  modification  of 
the  MG-34, deaigned  for  flexible  mounting 

Cm  be  seen  at  the  Museum  of  Aberdeen 

Proving  Ground,  Md 

Same  a*  above 

Mil  PP  478-9  at 
662 

12 

12 

Same  a*  above 

12 

Kaaen dally  the  Mannllcher-ftchUnauer 
turn  bolt  ttfle  equiped  with  •  Mauser  type 

Overall  length  43.5*.  barrel  J4*. 

wt9  Ib 

11,  p  430  and 

Ref  12 

G*r  233 


(.alilx'r  and  I ^nation 

mm  <„•«,!„  H'.«>  (Modification 
Of  Czech  Model  3  3) 

I**  """  Gewchr  98/40  and  29/.J0 
Mauser 

~  Antitank  Rifle,  Model  SS-41 

Semi-Automatic  Rifle 
Model  ll-M  (Malluu’oniatisches 
1 1  cue  lit  ll-M)  developed  at  Mauser 
plant 

" .')J  mm  Semi-Automatic  Rifles 
(icv.'ll  *G-*j  1 }  unit  its  improved 
version  G-4IW  were  designed  by 
>V..!tl,cr 

~.9-’  »>'»  Semi-Automatic  Rifle 
M  I'M.)  (Iiew-f3)  and  Carbine 
M  I'M.1,)  (Kar-43)  were  developed 
during  U\t  11  in  order  to  do  away  with 
some  defects  of  0-11  and  G-41V 
weapons 

7.92  mm  Automatic  Rifle,  M  1942 
(Light  Machine  Cun),  called 
l  allschirmjaeer  Ccwehr  42  (Para¬ 
trooper's  Rifle  42),  abbr  to  FG-42. 

It  was  fitted  with  a  folding  bipod 
mount 

Note:  This  weapon  was  manufd  by  the  II 
of  T-44 

7.92  mm  Automatic  Rifle,  M  1942, 
Modified 

7.92  mm  Light  Machine  Cun,  MC-42 
was  the  latest  (r e, Hum  m.n  nine  i 

.weapon  of  UU  11  and  the  most  re^ 
markable  gun  of  its  type  ever  pro¬ 
duced  in  any  country  of  the  world. 

MC  12  incorporated  the  best  features 
of  previous  Russian  and  German  MCs 

1.92  mm  Machine  Carbine  (Maschinen- 

k  arabiner,  abbr  to  MKh-42)  1 


'.92  mm  Machine  Carbines  MKb-42 
(II)  Jnd  MKb-42(V). Called  also 
.Submachine  Guns 

7.92  mm  Carbine  1943,  KM3 

7.92  mm  Machine  Pistol  M  1944 
(Maschinenpistoie  44),  was  originally 
developed  in  1942  and  then  improvea 
in  1943.  On  Hitler's  order  it  w  ts 
called  Sturmgewehr  44  (Stu(J-44) 


(Weapon  *)  (cont'd) 

Remarks,  Uses  and  Some  Characteristics 

Sj" k?,S£ ,<“ml  '“•>  ""d  *r 

Same  as  above 

Gas-operated  weapon  which  did  not  prove 
to  be  successful  in  field  use 


Kxpetimen tal  gas-opc.-ating  weapon* 

some  ?eatur«*  found  in  pre- 
**  II  Russian  Degtiarev,  Simonov  and 
Tokarev  weapons 

1  hesr  weapons  were  gas  operated  and  the 
action  was  of  the  straight-line  (nun-«oi«ii.,g) 

lenerhW7;  ^  '*  of  Gc*  overall 

length  44.5*.  battel  22*,  wt  8.9  and  magazine 

capacity  1()  cartridges  from  two  Mauser 
ground  clips 

Gas-operated,  air-cooled  weapon  of  revo¬ 
lutionary  design.  Overall  length  (without 
bayonet)  ca  42*.  barrel  ca  19*  and  wt  9\  lb 
(without  magazine).  Magazine!  straight  bos 
inserted  on  the  left  side  * 


References 

1 1«  p  430  and 
Ref  12 


10,v2,  pp  187-8 
&  >1.  PP  432  fk  438 
and  Ref  12 

4. pp  111-13;  10, 
*2,  pp  188-9;  11, 
PP  432-7  &  Ref  12 

10,  v  2,  pp  189-197 

5.  11,  pp  439-43 


4,  pp  176-79;  8, 
vl,  p  489-91;  11, 
p  444  and  Ref  12 


.Krieghoff  Waifenfahrik,  Suhl.  It  wa.  also  made  in  the  U  S  A  unde,  rhe  de.ign.rion 


Note:  The  cartridge  used  in  the  latest  7 
version  of  the  standard  hottU-ncck  rifle 
and  good  accuracy  was  obtained  at  an  e 
ca  050  yd)  (Ref  11,  p  502) 

'.92  mm  People's  Rifle  1  (Volks- 
sturm  Gcwehrl,  abbr  to  VC.-l) 
manufd  by  K.V’althcr,  Suhl  ’ 


7.97  mm  People's  Rifle  Special 
(Short)  was  developed  in  1942  by 
II r- nl  of  Suhl  and  introduced  In 
1945 

8  mm  (.315*)  Schwarzloae  Machine 
Gun  M  1907/12, Invented  by 
A  .W.ScheMtzloae  of  Germany  and 
first  manufd  by  the  Steyr  Arms  Works 
in  Austria 


Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Short  recoil -operated,  ait-cooled  MG 

-f  fn  (with  feed).  R.re  of  fire 

lpm,.  1*ntf  •".»*  *«»  2570  ft/aec. 
Uacd  7.92  mm  German  Service  ammunition 


ttas  used  on  the  Russian  front,  its  improved 
version  appeared  in  1943  on  the  Western 
front  under  the  designation  MP  43.  It  was 

Ec1owCU  y  'dentical  wilh  MH'44  described 
W  I 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Same  as  above 

Gas-operated, air-cooltd  weapon  of  remurka- 
b  e  design  *nd  mannf.  1,  wa.  practically 
idnitical  with  Maschinenpistoie  43  (MP-43) 

??5!„Kaii*bil}er  44  <K‘44>-  Overall  length 
36 ,  barrel  cn  16",  wt  (not  given),  capacity 
30  cartridges  of  special  design 


4.  PP  176-9;8,  vl. 
PP  484-8  «t  662;  11, 
PP  509-16*  Ref  12 


11,  pp  500  and 
502 


*1.  PP  499-591 
and  Ref  12 


cartridge  using  a*!^ gm  In’polnt  ed "uUet*  Mm*?* velocEi*‘0,*’W*V  CU,''V>»TI 
ffective  range  of  at  le.*st  «J W*hT^ 


Short, tutnbolt  action  rifle, manufd  with 
the  intention  of  issuing  it  to  civilians 
for  home  defense.  Overall  length  43*. 

cHp«ii5'io' 8,3  lhwu> 

.if. 

Operated  by  retarded  blow-back  and 
cooled  by  water.  Wt  46),  lb,  mua  vel 
1B75  ft/aec  and  tote  of  fire  400-450  rpm 


|0,v2.pp  181-3; 
II,  p  431  and 
Ref  12 


10,  v  2,  pp  198-9 
*  ll.pp  445-7 


».wl,  |>P  228-31 


tier  235 


Caliber  and  Designation 


mm  (.  354")  l.urcr  (P.irahelluml  „  ,, 

A nffiut.c  Pistols  Mo, Ids  | MO 2  VoTTi  "%!  ).S;  4'  &'  M  02  *  "  02/06  ,  , 

l‘t'- .  »<■,  1901  anil  1901  (t(,  (M  02  ‘  '  0  f,"‘,  M  0i  J9d  M  94/06.  The  last  Vr  27}'>'  l(J. 

0  2  06.  M  04  an. I  M  01  00)  ,**  ,csued  with  a  leather  Zh  XH*  *  . 

holster  attached  to  u  wooden  stock  \  e  .  *IH  and  Her 

^  n^r'  <;erinan  Navy  -ap°" 

;..ee  .It*.  Note  g,v..„  under  M.5  mm  l.uger  (Parabellum)  Piste!,  M  1900  and  1900  and  1900/06] 

sgvgg Ss «ur  ist  ??  i82  . 

slightly  modified  in  1929  '  «  and’RrV  f! 4; 

M  OS  Lang  (long)  was  issued  to^rTilTery  LT"/M!oLlpeSr*Pwnel‘  T!"''  m°dcl  US'n®  “*  bafr*'l  and  culled  9  mm  Parabellum 

^-.Wip.  as  7.63  mm  Mauser.  a 


(Weapons)  (contM) 

Remarks,  Uses  and  Some  Characteristics 


References 


4.PP  271-3;  10. 
v*.  PP  182  ft 
417-18  and  Ret  !2 


10.  v  1,  pp  182  &. 

418-19;  11.  pp456- 
63  and  R./ff45 


«  nun  Mauser  Automatic  l-'is...!  _ i  •  ... 

Military  Model,  also  called  ’  •  ,.'‘S,P'  as  . .63  nun  Mauser.  4pi>275-8  10 

M  ascii  inenpi  stole .  L'seJ  in  VV  I  ™  u  r  r}C"y LItJ l.,u.*er  cartridges.  ,Vv*£>8,Jd’ 

. . ■&<-> ~ .  it.iv  5iiST*in?±a5  w  s.’  - 

9  nun  Herrmann  Automatic  Pistol  Similar  in  .  .  .  , 

9  mm  Herrmann  Automatic  Pistol  Modification  nf  Model  ih  t 

(Maschmenpistole)  V  1934,  called  ..Iso  '  “  8  1  ll,J>p491-2  and 

Submachine  Gun  Ref  12 

w.  zrss**  *  srv" m?  r  r  -  •**  *— - - — — 

invented  prior  to  (KW  I  8  roundsPCra*ed’  niaRaJ!'nc  caP®city  2,  p  322 


4,  pp  275-8;  10, 
•  1,  p  420  asd 


10, vl,pp  439-41; 

11. P491  and  Ref  12 

11>Pp491-2  and 
Ref  12 


invented  prior  to  VIV.'  I 

9  mm  Stcyr-Solothurti  Automatic 
I  istol  (Maschinenpi stole)  IMP) 
called  in  the  USA  Submachine  i 
Gun  and  in  Gt  Britain  Machine 
Carbine.  Also  designated  as  Sl-100 

9  mm  U'althcr  Automatic  Pistol.  1 
invented  before  tt’U  I 


Operated  by  recoil  on  the  blowback 
principle.  Overall  length  32lt*;  wt  9':lhs- 
magazine  capacity  30  Parabellum 
cartridges.  Muz  vel  1100  to  1600  ft/sec 

Blow  bock-operated.  Served  as  the  prototype 

for  later  models.  Capacity  8 


-  ...wwvtat  V.B|’UL  liy  O 

;  mm  Vi'althcr  Automatic  Piseol.oriitinallv  iV  u  ..  . 

introduced  as  Model  lip,  was  official Iv  V  Operated  by  short  recoil.  Length  barrel 

v  "”*** 11  -  •*.  -  *  *.  *— 


9  mm  Schmeisser  Machine  Pistol. 
MP-28II 

9  mm  Schmeisser  Murchinen  Pistole  38 
(MP-38),  called  in  the  USA  Sub¬ 
machine  Gun,  Parachute  Model 

9  mm  Submachine  Gun,  MP-34/1. 
Ilcrgmann  ’ 

9  mm  Machine  Carbine,  M-35/1 

9  mm  Schmeisser  Masehinen  Pistole 
(MP-40)  called  in  the  U  S  A  Submachine 
Gun  and  Burp  Gun 

9  mm  Automatic  Drowning  Pistol, 

M  1935,  designed  |(i  years  earlier 
by  J.M. Browning.  V  is  used  during 
V  V  II  by  SS  troops 

9  mm  Drcyse  Automatic  Pistol, 

Military  Model 

9  mm  Krms  Machine  Pistol,  sometimes 
called  the  Schmeisser  Machine 
Pistol  or  Carbine 

9  mm  Neuhjusen  Machine  Pistol 

9  mm  Submachine  Gun.  RMP  40 
and  1.MP-4I 

10.15  mm  (.49*)  Norwegian  Rifle  ' 


Dlowbu  ck-operated.  Length  barrel  7.8- 
and  overall  31.6*;  wt  9  IB;  capacity 
32  Parabellum  cartridges 

Operated  by  blowback.  Overall  leogthfwith 
stock  estended)35*;  wt  (without  magazine) 

9  lb.  Magazine  capacity  32  Parabellum 
cartridges 

Can  be  aeen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Same  as  above 

Slight  modification  of  MP-38;  aame 
dimension*.  Cyclic  rate  of  fire  500  rpm 

Recoil -operated;  length:  barrel  4'"  and 
overall  7?**;  wt  35  oz;  capacity  1  j 

■;  f  '  '  •  "  •  ’  ,  '  . 

(fnv  of  the  catliest  blowback  operated 
pls'ola,  msnufd  in  the  closing  years  of  VV  I 

9  ,b  •nd 

rate  of  fire  520  rpm 

Capacity  40  cartridges;  wt  of  pistol  9 lb  2 os 

‘•'•Museum  of  Abetdeen 
Proving  Ground,  Md 

tlaed  Norwegian  ball  ammo,  type  522 


2.  p  322 

4,  pp  246-8;  11, 
PP  496-7  and 
Ref  12 


2.  P  322 

2,  p  322;  4,  pp  278- 
80;  JO, el,  pp425- 
32;  ll,pp450-55 
and  Ref  12 

Hi  P  495  and 
Ref  12 

1 1,  pp  486-7 
and  Ref  12 


4,  pp  248-50; 
7p  37;  Up 490 
and  Rtf  1 

10,  *1,  pp  404- 
8 


10,  e  1,  pp  408- 
10 

11.  P  491 

II.  P  494 

12 

5*.  p§ 


S" 


C.ulil^cr  ami  Pesi, "nation 

1  1  n  m  (.-13.1")  Single  Shot  Rifle 
M  ins.-r  M  |H~  I  (Gewchr  TP 


(Waaponi)  (cent  J) 


Remarks,  Uses  and  Some  Characteristics 


•  I  nm  i.Dri  Mnrlc  Shot  Rifle  .  ,  .  ...  References 

M.ms.-r  M  |H~  I  ((iettehr  ~P  1  iimholt  action;  the  first  metallic  cartridge  ,  , 

breechloader  officially  adopted  in  Germany  pp  200 

•Note:  Previous  ,o  the  Mauser  M  1H71  the  Prussian  A^r**01"'  ft5  ,h’  “  “8'd  Wack  P°wder 

^Wl^Th  (Z“rflna,ielrWthr?  ‘ren‘ted  in  18  3<j  J  h  y'iT'g  u  n  sm  [th'  Ni  cola  ""von  *D  f  e  vs*  U8ed  ‘he 

n  1»42.  I  he  rifle  was  the  world  s  first  successful  turnholt  action  hreerV,lo«Vfe^i*e^  *nd  officially  adopted 

successfully  in  the  wars  of  1866  (against  the  Austrians)  aid!n Tfl’n  ■>!  r  d  *  ‘V*?  ,rnProv«'d  forms  it  was  used 

irfSc";  rr,ht'  *“> ’■  «£5?5  *  ~"i“l  b"iUi 


I  I  mm  Rifle  Model  1884  (Gewehr  84) 

*  as  developed  hy  Mauser  and  a  German 
Army  Commission 

I I  nim  Revolver,  Gentian  Service 

M  1880.  Although  obsolescent  it  was 
used  by  the  Armed  Forces  as  lute  as 

WV  || 

1  1  mm  French  Parabellum  Pistol 
1  1  mm  F  rench  Rifle  1879/8} 

.  mm  (.50")  Maxim  Machine  Gun 
1  u  F  (Tank  und  FTicger)  for  ust  in 
tanks  and  aircraft*  One  of  the -secret 
weapons  of  UAi  I  .  About  6000  were 
produced  in  1918  but  none  was  used 
in  combat 

1  3  mm  (.512*)  Tuff-Mauscr  A/T 
Machine  Cun,  Mod  1918 

13  mm  AC  Machine  Gun,  MG- 131, 
developed  in  1938  hy  the  Rliein- 
mctall-Borsig 

1  3  mm  Solothurn  Machine  Gun 

13.2  mm  (.52")  French  Machine 
Gun  I  13.2  rnm  MG  271  (f)  j  , 

1  3.9  mm  (.55")  British  Machine  Gun 

i4.5  mm  (.571*l.Ru»sian  A/T  Rifle, 
Panzerabwehrbiichse  784  (r) 

15  mm  (.590")  Machine  Gun 
MG-151/15,  Antiaircraft,  Triple 
Pedestal  Mcunt 

■  :  , 

15  mm  Mauser  Machine  Gun  (15  mra 
MG-151,  Mauser) 

15.43  mm  (.607*)  Needle  Gun  M  1862 
(See  Note  under  11  mm  Single  Shot  Rifle) 

20  mm  (.787*)  Czakata  Automatic  AC 
Cannon,  Models  CZA-1,  CZA-2,  CZB 
CZC.P  veloped  during  W  I  by  a  Polish 
engtnee.  G.Sczakata  but  never  used 
in  combat 

20  mm  (.787*)  Decker  Automatic  AC 
Cannon,  developed  in  1918  i 

20  mm  Ehrhnrdt  Automatic  AC  Cannon 
developed  »t  the  end  of  W  1  * 

20  mm  Llibbe  AC  Cannon, invented 
in  1929  by  II.LUbbe  but  not  accepted 

by  the  German  Govt 

20  mm  Kheinmetall-Solothurn  Automatic 
Cannon,  MK-ST-5.S  Naval  Mount, 
developed  before  ww  II 

20  mm  Rhelnme tall  Automatic  AC 
Cannon,  MK-ST-1 1,  Hevelot  d 
before  WW  II 

20  mm  Rhelnmetall-Solothurn  Semi- 
Automatic  A/T  Cannon,  developed 
be  lore  W  II 


A  slightly  shorter  and  tighter  Model  1871 
altered  to  take  a  tubular  magazine  with  a 
.  capacity  of  8  tounda.lt  used  black  powder 

It  used  a  cartridge  contg  ta  20  grains  of 
black  powder  and  a  lead  bullet  wei thing 
210  gr 

Used  French  ball  ammo 
Used  French  ball  ammo 

Short  recoil-operated  and  cooled  by  air  or 
water.  VCt  fwith  feed)  84  lb,  rate  of  fite  400- 
450  rpm  and  muz  vel  2750  ft/sec.  Used 
llntrsh,  German,  Italian  and  Russian  ammo 


Can  be  seen  at  the  Aberdeen  Proving 
Gicund  (Listed  as  a  13.2  mm  weapon) 

f^Ri  ami!1  °Pet«c£  «"d  air-cooled.  Vt  (with 
ve'd2560  ft/.”!:'  °f  85<H,6°  rpm  *nd  muz 
Used  HE,  IIE1-T,  AP-T  and  T  ammo 
Used  French,  Ueigian  and  Polish  ammo 

Used  British  AP  ammo '13,9  mm  Pair  SmK  895  (e)] 
Used  AP-Inc  and  SAP  Russian  ammo 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 


Used  IIE-T,  lll:-l(SD),  HEI-T(SD),  AP-T, 
APIungaten  core  tod  T  ammo 

Prov^g  Ground, *edM“,eU"  of  Ab"d~" 

PI°T.o*.C!‘Joper*‘ed  ,od  “Pooled,  ft  (with 

reT too  f{/.'cce  Cf  ,i,,  4IMM»  “d  — 

Blowback-ope rated  and  air-cooled.  Vt  (with 

mue.d).^  JhjT*#  °f  lin  300*,5°  mi 

mut  eel  1570  It/aec 

Short  rccoil-tmerated  and  air-cooled.  It 

mi  ’h/Z:1  Wr*  2*-500  ** 

Operated  by  raw  actuated  piston  and  cooled 
fb,  rate  of  fit.  360 


feed)  107  I 
0  ft/aec 


and  mus  vel  2650  ft/aec 
No  characteristic*  given 


Short  ternll.operated  and  ait-cooled.  Vt 

.£•>  KiA  i l&r* 01  fl,e  550-*°  ,nd 

No  chatactetlatlc*  given 


10,  v2,  r  204 

10,  vl,  pp 467-8 
end  Ref  12 

5a,  p  8 
5a,  p  8 

5a,  p  8  and  8,  v  1 
PP  315-16  &  664 


8,  vl.  pp  457-go 
*  662 

9,  p  543 
5«,  p  9 

5a,  p  8 
5a,  p  13 


5«,  P  9, 

9,p543«t  Ref  12 
12 

8,vl  pp523  5 
ft  668 


8,v!,pp512ft 
666  and  Ref  12 

®i*  l,PP  550  ft 
666 

JrSJi"  ’** 

•.»».Pp551-2 


Jtj  l,pp553  ft 
Mt.|>553 


Caliber  and  Designation 

20  nun  Rheinmetall  Automatic  AA 
Cannon,  Flak  30,  developed  before 

20  mm  Ocrlikon  Short  Case  AC 
cannon  (2  cm  Oerlikon  MG-FF) 

2u  mm  Oerlikon  Automatic  AC 
Cannon,  Models  F  and  S,  developed 
by  the  Oerlikon  Co,-  Zurich  and 
adopteo  by  the  Germans  before  *W  II 

20  mm  Oerlikon  AA  Cannon  (2  cm 
r  lak  28) 

20  mm  Oerlikon  A  A  Cannon  (2  cm 
1  lak  29) 

20  mm  Mauser  Automatic  AC  Cannon, 

u  k 5  u  M»r«  Jeyc loped  before 
U  V(  11  by  the  \K'affenfabr»k  Mauser  A  *C 


20  mm  Mauser  Automatic  AA  Cannon, 
flak  38 

20mm  Dutch  A/T  Rifle  [  2  cm  PzB 
785  (h) J 

20  mm  I- rci  -rh  Machine  Gun  ,  2  cm 
MG  39  (0  j 

20  mm  Solothurn  Cannons: 

2  cm  KwK  30,  2  cm  KwK  38 
2  cm  Flak  30,  2  cm  Flak  38 
2  cm  Flak  Vierling  38, 

2  cm  GebFlak  38  and  Italian 
2  cm  M  35  (i) 

20  mm  Mauser  Machine  Gun, 

MG-213,  developed  during  VW  II 

■20  mm  Recoilless  Cannon 
(9  barrels) 

20  mm  and  25  mm  Semag  Auto¬ 
matic  Cannon  for  Infantry  (Mounted 
on  a  wheeled  carriage) 

25  mm  (.984*)  French  A  A  Cun 
l  2.5  cm  Flak  Hotchkiss  (/)  ] 

25  mm  French  A/T  Guns:  2.5  cm 

rswft12*113  <f)  “nd  2-'  cm  K*K 
121  (f) 

27  mm  (1.063*)  Signal  Pistol 
(Kampfpistole),  Modified 

28/20  mm  (1.102/0.787*)  Tapered 
Bore  A/T  Rifle  (sPzBii  41),  called 
also  Squeeze  Bore  or  Gerlich  Gun 

30  mm  (1.181*)  Mauser  Machine 
Gun,  MK-213C,  developed  during  WVf  II 

30  mm  Rheinmetall  Automatic  AC 
Cannon,  MK-101,  developed  in  1942 

30  mm  Rheinmetall  Automatic  AC 
Cannon  MK-103,  developed  in  1943 

30  cm  Rheinmetall  Automatic  AC 
Cannon  MX- 108,  developed  In  1944 

™  Cannon., 

SC**16|  SCr'llT  and  $0*110*  dtvtloocd 
drying  WW  II  by  the 

30  mm  Solothurn  AC  Cannon  (3  cm  Flag  K) 
30  mm  Aircraft  Machine  Cannon,  MK-30) 


Ger  239 

( Weapon*)  (cont’d) 

Remarks,  Uses  and  Some  Characteriatica 

Short  recoil-operated  and  air-cooled  Vt 
(with  feed)  141  lb,  rate  of  fire  200-280  and 

Blow  back-op  crated  and  air-cooled.  Vt  (with 

Itf-'r  -LVf  d1’*7’  '!«.  'IK-T.  HFI-T  and 

iil-i  self-destroying  projectiles 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

?h°?  Cec°i*'°f'etated  and  air-cooled.  Vt 
T  ^  ,b-  fate  700-750  and  muz 

one  /H'C-  C*1,*d,b.y  Smith  (Ref  9) 
one  of  the  most  remarkable  AC  MGs  in 
extstance 

,%2  J!!n1lT»Cf2,ed  ,nd  •"‘cooled.  Vt 

muz  vi|e§5o”/«c*W  °f  f,fe  42°-48°  *nd 

Used  Dutch  Ap  and  HE  ammo 

Used  F tench  HE  shell,  type  39 

Used  ammunition: 

IJE.  II El,  HEI-T 

ip  (°y,n*.IJH  (Italian), 

Ap:TAotH;.n{;,‘j/AP^v;i:^e,,royin*)- 

ia>conKdendal*lef*  bCC‘U"e  'he  refercBce 

Pm.b*  re"  “1 'of  Aberdeen 
Proving  Ground,  Md 

Developed  in  1921  and  1923  but  not  adopted 
in  Germany  because  it  was  considered  to  be 
too  heavy.  A  number  of  Semags  were  told 
before  1930  to  China  and  to  Spain 

Used  French  HE  and  liE-T  sheila 
Used  French  AP  type  114  »),ell 


P^ingGroA,MdMU,'“n  °f  Abe,de“ 
AMP^«M1?*8  ""  Sp,«r  P‘“  41>  •nd 

MldC.‘in^he,eb*Ck“,e  Ref8*’3 

'•coil-operated  aml  alt^ooled.  Vt  (with 
%  2950  fi/ie”  *  °l  W,e  2J°*26°  •nd  mua 
Operated  by  gaa-actuated  piston  and  air-cooled 

»£^«Md.'2d  ••■‘cooled.  Vt  (with 

I.'ImoM/i."  of  fl,#  400‘4W 
h,c*u,e  ,h* 


is 


5  cm  P«g'3o  AP  *mm0'  *  Cm  Sp,*r 
^■!nVowujfS,,MdM"'*Um  °f  Ab#rd*M 


References 

5b,  table  land 
8,  v  l,p666 

5a,  pp  41-5 

5a,p 44;  8,  v  I 
PP  516&618 
and  Ref  17 

5«.  P  43 

12 


5a, p 45;  8,  v  l,pp 
602-4  &  666;  1 1, 
p  501  and  Ref  12 


8. »  l,pp605-6 & 
666  and  Ref  1 2 

5a.  p  13 

5a,  p  13 

5*. PP  43-4 


8.T3.PP-S4-51 

12 


8,v|,pp5i4.i5 


3a,  p  14  and 
Ref  12 

5«.  P  14 


12 


lXlSh’m 


8,  v3,p44 


8.  *  1,  pp  533-6 1 
666-8  ft  Ref  12 

Same  oa  above 


•.O,pp630-JI 


9.  P  J79 
12 


WEAPONS 

{ CALIBERS  30  m  m  TO  *7  m  m  INCLUSIVE) 


37  m  m  AUTOMATIC  ANTIAIRCR, 
CANNOJ.1^  RHEINMETALL  FLAK 


MUZZLE  DRAKE 


DARREL 


CHARGER 


Recuperator 


POLT  P'PjHQj 
;  SOLENOID^ 

MAGAZINE 

HOLDER 

IECEIVER 

CHARGING-* 
SPRING  HOUSIIK 

SCtT  BUFFER—'" 


30  m  m  AUTOMATIC  AIRCRAFT^ 
CANNON  RHEINMETALL  MK-103 


30  mm  AUTOMATIC  AIRCRAFT 
CANNON  RHEINMETALL  MK-IOI 


3?  m  m  ANTIAIRCRAFT  GUi 
3  7  cm  FLAK  43) 

a  ' 


3  7mm  ANTIAIRCRAFT  GUN  (  3. 7cm  FLAK  36  ) 
MOUNTED  ON  B  TON  HALF  TRACK 


47mm  Antitank  gun 


ypggf 

Ger  241 


(.aliber  and  Designation 

.'7  in  n  1 .457")  Rhcinmctall  Automatic 
AA  Gannon,  Type-  18  (3  c«.  I  lak  18), 
developed  prior  to  W  II  by  Rhcininet.il]- 
llorsig  A.-i: 

37  mm  AA  Cannons'  I."’  tin  j-I.ik  to 
MakrandMak.lt 


3~  mm  A,  T  Cannon  (t.  ’  cm  pak* 

:  ■  .  I 

I 

r  mill  A,  T  Cannon,  Fixed  Defence 
( 3.7  cm  I’afc  K) 

t7  mm  Naval  Gun:  3.7  cm  Sk  C/'td 

3“  mu  Naval  Cun: 

3.7  cm  SK  C.’tii 

37  mn<  lank  (inn:  3.7  cm  KwK 


37  mm  A /  I*  Clun:  3,7  cm  Pak  A  1 

37  mm  Czech  A/'T  (iuh:  3.7  cm 
Pak  37  (t) 


37  mm  Czech  Tank  Gun:  3.7  cm 
Kwk  38  (t) 

37  mm  Trench  Tank  Guns: 

3.7  cm  KwK  743  (f)  (lane)  and 
144  (f)  (kurzj  • 

37  mm  French  Light  Gun: 

3.7  cm  LK  1.52(0 

37  mm  Russian  Infantry  Howitzers: 
3.7  cm  1G  145  St  140  (r) 

37  mm  Polish  A/T  Gun, called  hy  the 
Germans  3.7  cm  Pak  (p) 

37  mm  Cannons:  Flak  36,  Pak  37, 
Flak  43.  Revolver  Cannon  and  AC 
Cannon(used  in  Stuka  aircraft) 

40  mm  (1.575*)  AA  Gun, 

Type  28  (4  cm  Flak  28) 


4  2/28  mm  (  1 .654/  1.102  )  Tapered  Pore 
Gun  41  (4. 2/2. 8  ern  IPak  41),  called 
also  Gerlich  Gun  or  Squeeze  Itore  Gun 

44.5  (1.75  )  mm  Recoilless  Grenade 
Discharger  Panzerfaust  30,  kleln 
(Armored  Fist,  type  30,  small) 
formerly  called  raustpatrone  l, 

(Fist  Cartridge,  type  1)  and  a  larger 
model  Ponzerioust  30,  formerly  called 
Foustpotrona  2 

Note:  Later  models  of  weapon  were  called 
45  mm  (1.772)  Russian  A/TGuns: 

4.5  cm  Pnk  184  u  184/1  (r)  j 


(Weapons)  (cnnr’d) 

Remarks,  Uses  and  Some  Characteristics 

Short  recoil  operated  and  air-cooled,  ttt  (with 
y,J,5  'h,  rate  of  fire  160-180  and  muz  vel 

pV  ,k'  |SCC'  l's.cd  projectiles:  lit,  II HI,  HKi-T, 

1.1.  (hif*h  capacity)  and  A|» 

LscJ  ammo.-HE  (3.7  cm  Sprgr  Pair  18),  111-' 

(Mingrpatr  18).  HIT  (ltksprgrPatr  18) 
18  L'srur,and  a,j*  w?thout 

t'sed:  AP  proj  with  core. arrowhead  design 
3.  cm  PzgrP.ir.  AP  pr„j  without  c.,,, 

IHunig)'Ur  ',n*  '  1  lh  n,"dified  (SpgrPatr 

Lsedamn.o:  III.  (t.7  <r,  Sprgr  Pair  )  and 
AtJ  (I'zprPatr 

cn‘  Spr^rPatr  -10)  anil 
•  ir.-l  (SprgrPatr  L'spuri 

l/scd  III*  projfrttles 

Used  ammo:  1 1 1*.  (3.7  cm  SprgrPatr  lftumit& 

Sprgr Patr  40),  IIIC-T  (SprgrPatr  18  L’spur), 

AP  (PzgrPatr  &  PzgrPatr  40)  and  Stick 
grenaue  (Stielgr  41) 

I'sed  stick  (rodded)  bomb:  3.7  cm  Stielgr  41 

ammo:  HE  (3.7  cm  SprgrPatr  34), 

AP  fPzgrPatr  34,  37,  37  umg  A  40/37)  and 
Stick  Grenade  (Stjelgr  41) 

Same  as  above 

Used  French  III-  and  AP  ammo:  3.7  cm 

SprgrPatr  145,147,148(0  and 

PzgrPatr  1458:146  (f) 

No  description  given 

I 

No  description  giver 

Used  Polish  design  AP  proj:  3.7  cm  Pzgr  (p) 

Ground  ^8°  Ul  ’,,e  Muscum  of  A,,erdeen  Proving 

Used  ammo:  III-  (4  cm  SprgrPatr  Lh  28),  I1E-T 
(  SprgrPatr  L’spur),  HIT  (  BrSprgrPatr)  AP  (Pzgr- 
I  atr,  18)  and  AP  -  1  (PzgrPatr  L'spur) 

Used  ammo:  HE  (4.2  cm  SprgPatr  IPak  41 ) 
and  AP  with  cote  (PzgrPatr) 


References 

8,  v  l,pp  554*666; 
5a,  pp  45-0  St  n,  p  384 


5a,  pp  45-6;  and 
9 ,  p  384 


5 a,  p  15  and 

9.PP  37 3 &  380 


5a,  p  15 

5a,  p  1 5  and 
9,  pp  382 &  388 

5b,  table  ! 

5a, p  35 


9,p  383 
5a, p  16 

5a,  p  36 
5a,  p  35 

5a,  p  59 
5a,  p  59 
9,  p  382 


5a,  p  46  and 
9,  pp  388-9 


5a,  p  46  and 
9,  pp  388-9 


.  1  '■  '  .  .  • 

Smooth-bore  tube,1.75*  diameter  and  31.5*  Jon*  o  ..  ito  ,n 

which  fired  a  hollow  chargeA/Tmissile,  resembling  liP{>  522 

in  “ppeaiance  *  rodded  hand  gren.de  *  indium 

^r0icTp"1  e  *V,J*  ,**  Museum  of  Picatinny  Araenal 

is  19>j  long  of  which  the  warhead  is  9J,"  long  and 
the  fipned  cylindrical  body  ia  10*.  Diameter  of  warhead 
Is  5d  and  of  body  Iff 

PWizerfoustM  and  Pontsrfouzt  100  (See  description  under  Fauttpatrone) 
Used  Russian  HE  and  AP  ammo  3a,  p  17 


43  mm  Rttnsinn  Tank  Guns:  4.<'  cm 
KwK  184/2,  184/3 ®  184/4  (r) 

45  mm  Russian  Infantry  Howitzer: 

4.5  cm  IG  1 80  (r) 

45  mm  Italian  Mortar:  4.5  cm 
OrW’  176  (I) 

46  mm  (I. HI  I")  Polish  Mortar  s 

4.6  cm  G:W  3 1  (p)  and  Grtl'  36  (p) 


Used  ItuHsian  HE  and  AP  ammo 
No  description,  given 
Used  III:  bomb,  VI gr  (I) 

No  description  given 


5  a,  p  17 
3a,  p  59 
5a,  p  20 
5a,  p  2o 


(CALIBERS  50mm  TO  75mm) 


Omin  AIRCRAFT  CANNON 
SyWiTH  PROOF  MOUNT) 


75  mm  INFANTRY  ANTITANK  GUN 
ON  PAK  37  CARRIAGE  (75cm  IG-37) 


75tm ANTITANK  GUN 
(7.5  cm  PAK-40)  ! 


75  mm  ANTlTANKGUN^lB 
PAK -40  ON  CZECH  TANK  38  CHASSIS 


(NEW  VERSION) 


Ger  243 


Caliber  and  Deni Ration 

4"  mm  0.850“)  Austrian  '‘Hobler*  Gun 
'i  4.7  cm  luihlcr  K(ii)  or  4.7  cm  Pak 
Bohler  (•:,)  ■ 

4’’  mm  Belgian  A/T  Gun  ,  4.7  cm 
Pak  185  (Ml 

47  mm  Czech  Guns:  4.7  err.  K  36  (t), 

Pak  Skoda  1936  (t)  and  Flak  37  (t) 

47  mm  French  A/T  (iun  4.7  cm 
Pak  lb  u  183  (0  J  | 

4?  mm  French  Tank  Gun:  4.7  cm 
KwK  173(0 

4~  mm  Italian  A/T  Gun  '  4.7  cm 
Pak  177  (i )  ; 

50  mm  0.9685")  Tank  Gun: 

5  cm  KwK 

50  mm  Tank  Ciun  38:  5  cm  KwK  3b 

50  mm  Long  Tank  Guns:  5  cm  KwK  39 
(L/60),  KwK  39/1  and  KwK  39/2  (1-/60) 

50  mm  Tank  Guns:  5  cm  KwK  40 
and  KwK  1./42 


(Weapons)  (cont’d) 

Remarks,  Uses  and  Some  Characteristics 
Used  Austrian  design  AP  and  III-:  ammo: 
4.7  cm  PzgrPatr  35  <o)  and  SprgrPatr  (8) 

Used  Belgian  HE  and  AP  ammo 


Used  Czech  design  HE  and  AP  ammo: 
4.7  cm  SprgrPatr  36  (t),  PzgrPatr  36  (t) 
and  Flak  37  (• ) 

Used  French  HE  anil  AP  ammo:  4.7  cm 
SprgrPatr  and  PzgrPatr 

Used  French  ME  and  AP  ammo:  4.7  cm 
SprgrPatr  175  (0  and  Pzgr  Patr  176  (f) 

Used  Italian  HE  and  AP  ammo 


Used  ammo:  HE  (5  cm  SprgrPaii  38),  AP 
(PzgrPatr  39,  40  &  40/1)  and  Stick  grenade 
(Srielgr  42) 

Used  AP  ammo:  5  cm  PzgrPatr 

Used  ammo:  HE  (5  cm  SprgrPatr  38),  AP 
(PzgrPatr  39,  40  &  40/1)  and  Stick  Grenade 
(Stielgr  42) 

Used  ammo:  HE  (5  cm  SprgrPatr  38),  AP 
(PzgrPatr  39,  40  &  40/1)  and  Stick  Grenade 
(Stielgr  42) 


References 
5a,  p  17  and 
9,pp  391-2 

5a,  p  17 

5a,  p  18,  9, 
pp  390-2 &  Ref  12 


5a,  p  17 


5»,  p  36 

5a,  p  17 

5a,  pp  36-7  and 
9,pp  376  &  395-5 


9,p  395  &  Kef  12 
5a,  p  37 


5-,pp  36-  7 


50  mm  A/T  Gun  38  (5  cm  Pak  30) 

Note:  According  to 
or  5  cm  Pak(L/60) 


Used  ammo:  HE  (5  cm  SprgrPatr  38)  and  sffl.t>  18 

stick  grenade  (Stielgr  42)  y 

oVTcm  pCakn  r‘4M  Rcf  ,b  'ablc  '*  ,his  *Un  existcJ  in  50  and  (>°  caliber  length,  and  was  designated  a,  5  cm  Pak'L/50) 


50  mm  A/T  Casemate  and  Turret 
Gun,  long  mount  [  5  cm  Pak  KuT 
(LgL) j 

50  mm  A/'T  Casemate  and  Turret 
Gun,  short  mount  [  5  cm  Pak  KuT 
(KzL)J 

50  mm  Light  Mortars:  5  cm  GrVi  36 
and  Grff  M/19 

50  mm  AA  Gun  41  (5  cm  Flak  41) 


50  mm  Automatic  Aircraft  Cannon 
(5  cm  !)K)  developed  during  W  II 
by  the  Kheinmetall-Borsig  A-G 

50  mm  Automatic  AC  Cannon,  MK-214 
50  mm  AC  Cannon 

50  mm  A/T  Automatic  Cannon,  Skoda 
50  mm  Automatic  Mortar  (Westwatl) 

50  mm  Belgian  Light  Mortar:  5  cm 
Grtf  201  (b) 

50  mm  French  Light  Mortar:  5  cm 
C,tW  20  3  (f) 

50  mm  Russian  Light  Mortar:  5  cm 
GrW  205  (r) 

50.8  mm  (2*)  British  Mortar:  5  cm 
GrW  202  (e) 

55  mm  (2.165")  Aircraft  Automatic 
Cannon,  MK-112,  developed  near 
the  end  of  WW  II  by  the  Rhein- 
metall-Boraig  A-G 

55  mm  Automatic  Cannon,  MK-114, 
not  fully  developed  dur'ng  W  II 

53  mm  Automatic  Recollless 
Cannon,  MK-1 15,  developed  by 
Kheinmetall-Borsig  A -G  but 
not  put  into  production 


Used  ammo:  HE  (5  cm  SprgrPatr  38),  A** 

(PzgrPatr  39,  40  &  40/1)  and  stick  gre.iade 
(Stielgr  42) 

Used  ommo:  Short  HE  (Kz  5  cm  SprgrPatr  38) 
and  Short  AP  [  Kz  5  cm  PzgrPatr  f  Pak  KuT  (KzL)J 


5a,  p  19 


5a,  p  19 


Used  HE  mortar  ammo  such  as:  5  cm  VgrPatr 

36,  39  fk  4 1 


vseu  ammo: 


■  .  -.  lltl-I  (>  cm  Br  SprgrPatr  41 

L’spur),  IIF.-T  (SprgrPatr  L’spur),  AP  (PzgrPatr 

39  S:  42)  and  AP-T  (PzgrPati  42  V) 


5a,  pp  26-7  and 
9.  pp  530-1 

5a,  p  46  and 
9,  p  395 


No  description  is  given  here  because  Ref  8,  v3 
is  confidential 

8, v  3,p638 

Can  be  seen  at  the  Museum  of  Aberdeen 

Proving  Ground,  Md 

12 

Same  as  above 

12 

Same  as  above 

12 

Same  as  above 

12 

Used  various  mortar  ammo:  Belgian,  French, 

German  and  Russian 

5a,  p  26 

Same  as  above 

5a,  p  26 

Same  as  above 

5a,  p  26 

Used  British  HE  and  smoke  bombs 

5a,  p  27 

Not  described  here  because  Ref  8,  v3  is 
considered  confidential 

8,  vj,pp61n 
627 

Same  as  above 

8,v  3,  p  636 

Same  as  above 

8,v  J,  r  637 

T5  mr»,  ANTITANK  GUN 
(7.5  cm  PAK  40/2  ) 
ON  TANK  DESTROYER 
Pi  Jog  I  CHASSIS 


75  mm  RECOll.LESS  GUN 
(75cm  LG-40)  ON  TRIPOD 


(Weapons)  (coni’ J) 


Caliber  and  Designation 

60  mm  (2.362*)  trench  Mortar: 

6  cm  GrV  225  (D 

60  inm  Mortar  Barrage  | 

65  me  (2. 559')  French  Mountain  Pack 
■!;  Howitzer;  6.5  cm  CU-hK  :21  (f) 

65  mm  French  Quick -Firing  Gun. 

6.5  cm  SGesch  (St-hnrllgcscjiutz)  02  (() 

65  mm  Italian  Mountain  (Pack) 
Howitzer:  6.5  cm  Gebll  210  ji) 

65  mm  Yugoslav  Mountain  (Ffack) 

1  Howitzer:  6.5  cm  GebK  222(j) 

7  3  mm  (2.874  )  Rocket  Launcher, 

!.■  p6hn  Geriit  ,  capable  of  firing  35 
{  'rockets  simultaneously 

75  mm  Mountain  Guns:  7.5  cm 
GebK  15  St  GebK  14/15 

75  mm  Skoda  Mountain  Gun  M  15: 

7.5  cm  GebK  M  15 

75  mm  Light  Field  Gun  16:  "i 
7.5  cm  1FK  16 

75  tarn  Field  Gun  16/1:  7.5  cm 
FK  16/1  I 

7.5  mm  Field  Guh  16,  new  pattern: 

7.5  cm  FK  16nA  i 

75  him  Light  Field  Gun  18:  7.5  cm 
1FK  18  ' 

75  mm  AA  Cannon  18:  7.5  cm  Flak  18 

75  mm  Light  Infantry  Howitzer  18: 

7.5  cm  1JH  18 

75  mm  Light  Mountain  Infantry 
Howitzer  18:  7.5  cm  IGebJH  18 

75  mm  Light  Infantry  Guns:  7.5  cm 
1JG  18,  37  &  42 

75  mm  Light  Infantry  Mountain  Gun: 

7.5  cm  lGebJG  18 

75  mm  Heavy  Infantry  Guns: 

7.5  cm  sJG  33,  sJG  33/1  &  sJG  42 


75  mm  Naval  Gun: 

7.5  cm  SK  C/34  (L/33) 

75  mm  Mountain  Howitzer  Dofors  : 
7.5  cm  Gebll  34 

75  mm  Mountain  Gun  36:  7.5  cm 
GebG  36 


75  mm  Gun  37:  7.5  cm 
K  37  L/24 

/  . i 

75  mm  Tank  Gun:  7,5  cm  KwK 
73  mm  Aaaault  Gun:  7.3  cm  StuG 
75  mm  Field  Gun  38:  7.3  cm  FK  38 


Remarks,  Uses  and  Some  Characteristics 

^''\Tch  *!E  cast  steel  6omb:  6  cm 
Stg  (Stahl^uss)  Wgr  225  (0 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Used  French  HE  shell:  6.5  cm  GrPatr  (f) 

Used  Fieuch  ammo:  HF.  [  6.5  cm  GrPatr  AZ 
&  GrPatr  DoppZ  (f)  ]ancj  AP  [  PzgrPatr  (f)  ] 

Used  Italian  ammo:  HE  [  6.5  cm  SprgrPatr  (i)  i 
and  AP  [  PzgrPatr  (i)  J  P  y  W  1 

ammo:  HET  6.5  cm  SprgrPatr 
222  (j)  jand  Shrapnel  [  SchrPatr  223  (j)  ] 

A  33- frame  launcher  with  fast  elevating  and 
transverse  gears.  It  fired  7.3  cm  Raketenspreng- 
granate  or  7.3  cm  Propagandasprenggranate  41 

Used  ammo:  HE  (7.5  cm  GebGr  15,  GebGr  15  Al, 
GebGr  15  Rot,  GebGr  39),  HoC  (Gr  39  Hl/A),  as 
well  as  some  Austrian  and  Czech  ammo 

Same  ammo  as  above 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Used  HE  proi  (7.5  cm  KGrRotKPS)  and 
AP  proj  (KGrRotPz) 

Used  same  ammo  as  above,  plus  HoC  proi 
(7.5  cm  Gr  38  Hl/A) 

Used  ammo:  HE  (7.5  cm  SprgrPatr  34  It  KGrRotKPS), 
Ap  (KGrRotPz),  APC  (PzGtPatr  38),  HoC  (Gr  38 
HI/ A  &  GrPatr  38  Hl/A)  and  Smoke  (NbgrPatr) 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Used  ammo:  HE  f7.5  cm  Jgr  38  FES)  and 
HoC  (Jgr  38  Hl/A  and  Hl/B) 

Used  same  projectiles  as  previous  weapon 

Used  ammo:  HE  (7.5  cm  Jgr  18,  Jgr  18  Al), 

HoC(J,r  3*  HI,  Iff  38  Hi/A,  Jgr  Parr  Hl/A, 

J  gr  38  Hl/B)  ana  Indicating  shell  (Jgr  Deut) 

Same  as  above 


Used  ammo:  HE  (15  cm 
Jgr  38  Al),  HoC  (, 

Stick  grenade  (Sti  _ 
and  Inc  (Jgr  38  Br) 

Used  HE  projectiles 


(15  cm  Jgr  33,  Jgr  38 
(Jar  39  lff/A  *  jg,  H 
tielgr  4 2), Smoke  (Jgr 


Hl/B) 
38  Nb) 


Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Used  ammo:  HE  (7.5  cm  Gr  34  SprgrPatr  34, 
Kp/R^AlA  KGr^  AI),  HoC  (Of  Jb  HI/A, 
Hl/B  &  HI/C)  and  Smoke  Indicator  (KGrRot 
Deut  bleu  It  KGrRot  Bunt) 

Ueed  ammo:  HE  (7.5  cm  SprgrPatr) 
M“c,<GrPat»  38  Hl/A,  Hl/B  A  HI/C), 

"k" 

Same  aa  above 
Same  a*  above 


Ueed  ammo:  HE  (7.3  cm  KGrPatr.  Sorer  L/4  m 
H^(GrPMrJ8l)l/B  #•  HpC)  and 


Ilea  tor  (KGrPatr  Rot  Debt) 


Reference  » 

5a,  p  27 
12 

5a,  p  52 
5a,  p  60 
5a,  p  52 
5a,  p  52 
9,  pp  2J4-6 


5a,  p  55  and 
9,pp  399  A  403 

5a,  p  55 

12 

9,pp421  &423 

5a,  pp  60-1  and 
9,  pp  409, 4214i 
423 

5a,  pp  61-2  ana 
9,  pp  400-3,  407, 
409,  421  &  423 

12 

9.Pp413,4l8it 
425  and  Ref  12 

9.PP413, 4184i 
425 

5»,p30; 

9,  P  404  and  Refl? 

5a,  p  30  and 
9,  pp  404-5 

5e,p31 


5b,  table  1 
12 

So,p52  and 
9,  pp  398, 401, 
409  It  416 

5e,  p  38 


3o,p  38 
5»,  p  38 
9*,p62  and 
9,  p  4 1 5 


Ger  246 

(Weapons)  (cont'd) 


Caliber  and  Designation 

Remarks,  Uses  and  Some  Characteristics 

References 

75  mm  Tank  Gun  38:  7.5  cm  KwK  38 

Used  HoC  ammo:  7.5  cm  GrPatr  38  111/ A 

?,  p  409 

75  mm  A/T  Gun  39:  7.5  cm  Pak 

39  L/48 

Used  ammo:  HE  (7.5  cm  SprgrPatr  34),  HoC 
(GrPatr  38  Ill/A,  HI/H  8c  Ill/C),  AP  (PzgrParr 

39,  PzgrParr  40  8c  PzgrParr  W)  and  Smoke  (NbgrPatt) 

5a,  p  39 

75  mm  Tank  Guns:  7.5  cm  KwK 

40  L/43  and  KwK  40  L/4b 

Same  as  above 

5a,  p  39 

75  mm  Assault  Guns:  7.5  cm  StuK 

L/43  8c  StuK  L/4b 

Same  as  above 

5a,  p  39 

7imm  A/T  Guns:' 7.5  cm  Pak  97/38 
and  97/ 40  \ 

Used  ammo:  HE  (7.5  cm  SprgrPatr.,  HoC 
(GrPatr  15/38,111,  GrPatr  38  HI,  GrPatr  38/97  Ill/A 
«t  lll/B),  AP  (Pzgr  Patr  39),  and  Star  (Lt GrPatr) 
and  some  foreign  ammo 

5a,  p  21  and 

9,  pp  415,  -119-20 
8c  425 

75/50  inm  Skoda  Dual  Purpose  Gun 

Used  HE  ammo:  7.5  cm  SprgrPatr  75/50 

9,  p  406 

75  nth*  A/T  Gun  40*  7.5  cm 

Pak  40  ’  ■  .  ]  - 

.  i \  ’  V- 

Used  ammo:  HEf7.5  cm  SprgrPatr  34  KwK,  etc), 
lloC  (GrPatr  Ill/A,  lll/B  and  111/C,  etc),  AP 
(Pzgrl’atr  40,  tt'cicheiseu  ui  Pigi  Pali  40,  harter  Kern) 
and  Smoke  (NbgrPatr) 

5a,  p  21; 
9.PP398, 401-2, 
408-9,411  8:  417 
&  Ref  12 

7  5  mm  Self-Propelled  A/T  Guns:1 
7.5  cm  Pak  40/1  (Sf,  Pak  40/2  (SO 
and  Pak  40/3  (SO  j 

7  S  mm  Tank  Gun  40:  7.5  cm  j 
KwK  40 

7  5  mm  Recoilless  Gun  for 
Airborne  Troops.  Type  40  (7.5  cm 
Leichtes  Geschutz  40) 

75  mm  Assault  Gun  40  (7.5  cm  . 
ScuG  40)  j 


75  mm  Assault  Guns:  7.5  cm  StuK  40  L/43 
and  StuX  40  L/48 

75/55  rnm  A/T  Gun  41:  7.5/5. 5  cm 
Pak  41  [  Gerlich  Type  Gun,  called 
also  Tapered  Bore  Gun,  Reducing 
Bore  Gun  or  Squeeze  Bore  Gun  ] 


75  mm  Assault  Gun  42: 

7.5  cm  StuK  42 

75  mm  Tank  Gun  42:  7,5  cm  KwK 
42  L/70 

75  mm  Tank  Gun  42:  7.5  cm  KwK  42 

75  mm  Assault  Gun  42:  7.5  cm  StuK 
42  L/70 

75  mm  Infantry  Howitzer  42, 

Smooth  Bore:  7.5  cm  IH  42 

75  mm  Recoilleas  Gun  43: 

7.5  cm  RFK  (Riickstossfreie 
Kanone)  43 

75  mm  A/T  Gun  50,  Experimental: 
7.5  cm  Pak  50 

75  mm  Belgian  Guns: 

7.5  cm  EK  234  (b) 

7.5  cm  FK  235  (b) 

7.5  cm  FK  236  (b) 

75  mm  Czech  A  A  Gun:  7.5  c.n 
Fisk  (Skoda) 

75  mm  Czech  Field  Gun  17: 

7.5  cm  FK  17  (t) 

>5  mm  Dutch  Guns: 

7.5  cm  FK  243  (h) 

7.5  cm  FK  24  3  (h)  L  30 


Used  HoC  ammo,  such  as  7.5  cm  GrPatr  111/B 


Used  ammo;  VIE  (7.5  cm  Sprgi  34  8c  SprgrPatr  34) 

A  PC  (PzgrPatr),  lloC  (GrPatr  Ill/A,  GrPatr  Hl/B, 
GrPatr  38  111/  II  8c  Gr  38  111/13),  Smoke  (Nbgr  Patr) 

Used  same  ammo  as  above, less  Sprgr  34  and 
Gt  38  1 11/  H 

Used  ammo:  HE  (7.5  cm  SprgrPatr  34),  APC 
(Pzgi  39  FES),  lloC  (GrPatr  38  111/ A  8c  lll/B, 

Gr  38  lll/B  &  GrPatr  III  8c  lll/B)  and  Smoke 
(NbgrPatt) 

Used  ammo:  HE  (7.5  cm  Sprgr  34)  and 
HoC  (Gr  38  lll/B) 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md.  Used  AP  proj  with 
iron  core  [  7.5  cm  Pzgr  40  (W)  ]and  AP 
proj  with  tungsten  carbide  core,  arrowhead 
design  [  PzgrParr  41  (l!K)  j 

Used  ammo:  IIE  (7.5  cm  SprgrPatr42),  HoC 
(GrPatr  38  HI)  and  AP  (PzgrParr  39/42, 

40  &  40/42) 

Same  as  above 

Used  ammo:  HE  (7.5  cm  Sprgr  42)  and  AP 
(Pzgr  39/42) 

Used  same  ammo  a*  above 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md.  Used  HoC  proj: 

7.5  cm  GrPatr  43  HI 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Used  ammo: 

HE:  Sprgr  230/  7,  (f)  and  HoCiGr  15/38  III/B  (0 
II Ei  Sprgr  240/2  (b) 

HE:  Sprgr  1900/15(1) 

Used  Czech  HE  ammo,  7.5  cm  SprgrPatr  (t) 

Used  Czech  HE  ammo:  7.5  cm  Gr  M/17 
h  M/19  0) 

Used  ammo: 

HoCt  Gr  38  Hl/C(h) 

HE-  KGrRoiKPS  and  KGr  RorPz 


5a,  P  21; 

9,  p  41 1  and 
Ref  12 

9,  pp  398, 400-3, 
409,  411  8c  417 

9,pp  398.400-3, 
409 &  4118c  Ref  12 

9,  pp  398,400-2  8c 
409-11 


9,pp  411  8c  417 
ana  Ref  12 

5a,  p  20; 

9,pp  378,8c  408 
and  Ref  12 


5a,  p  39 


5a,  p  39 

9,pp41l8c423 
and  Ref  12 

9,pp41 18423 
and  Kef  12 

12 


5a,  p  21 
and  Ref  12 


12 

5a,  p  21  and 
9,pp415,420-l 
8c  4*5 

5a,  p  46 

5a,  p  66 

9,  pp  413, 

421  &  423 


Caliber  ami  Designation 

"5  mat  I- tench  Cons: 

'.5  cm  I  K  231  (f),  MIc  97 

".5  cm  I  K  2  32  ( I ),  Mlc  97/33 

7.5  era  GcbK  23H  (f),  MIe  1928 
’.5  cm  KwK  251  (f),  Mlc  1935 
7.5  cm  Male  M  17/3-1  &  I-lalc  M  36 

75  mm  Field  G"ns:  ”  5  cm  I-K  237  (i) 

•*  244  (i> 

~5  ntm  ltalian'Mountain  Gun:  7.5  cm 
CiehK  259  (i) 

.  (See  also  under  Weapons  in  the  Italian  section) 

’5  mm  Norwegian  Guns: 

7.5  cm  l-’K  Schneider  (n) 

".5  cm  l-K  01  (n) 

7.'-  cm  UK  L/l 7  (n) 

’.5  cm  l-K  240  4  24/  (n) 

7  5  mm  polish  Gun  • 

7.5  cm  l-K  97  (|  ) 

7.5  cm  FK  02/20  (p) 

75  mm  Yugoslav  Guns:  ! 

7.5  cm  FK  249  (j)  Mod  12  (Schneider) 

7.5  cm  GcbK  258  (j) 

~.5  cm  Gebk  259  (j) 

7.5  cm  GebK  285  (j) 

i  75  mm  Yugoslav  Mortar: 

7.5  cm  Grtt  229  (j) 

!  76  mm  (2.992*)  British  AA  Gun: 

'.6  cm  Flak  (e) 

76.2  mm(3.000')Russian  Guns: 

7.62  cm  FK  39  (r) 

7.62  cm  KK  290/1  and  310  (r) 

7.62  cm  Pak  36  (r) 

7.02  cm  RFK  299  (r) 
and  many  other  models  were  captured 
and  used  by  the  Germans  during  VI  Vl  11 
(See  Weapons  in  the  Russian  section) 

76.5  mm  (3.004")  Austrian  Field  Guns: 

7.65  cmFK  5/8.0., FK  I7jBb  anil  FK  18/8), 
manufactured  by  Skoda  Works,  Hilsen 

76.5  mm  French  Field  Guns: 

7.65  cm  FK  o  (f)  4  FK  17 

76.5  mm  Yugoslav  Guns:  7.65  cm  FK  300 
()),  303  (i).  4  304  (j),  manufactured  by 
Skoda  Works 

77/45  mm  (3.03/1.77')  Recoilless 
Automatic  Cannon,  SG-U3  A, 
developed  during  W  II  by  thi¬ 
ll. Gtiring  Wetke  but  not  put  into 
production 

80  mm  (3.15")  Medium  Mortar, 
dcsiganted  B  cm  SOrW  34 

80  mm  Medium  Mortur.designated  »s 

7.5  cm  MGrX  34 

80  mm  Trench  Mortar, designated 
as  7.5  cm  KzGfW'  42 


Get  247 

(Weopom)  (cont’d) 

Remarks,  Uses  and  Some  Characteristics 
Used  ammo 

llli:  Sprgr  1900/15  (f)  4  Sprgr  231/1  (f)  and 
lioC:  Or  15/38  111/13  (f) 

IIF.:  Sprgr  231/1  (0  &  Sprgr  2o4  (j)  and 
HoC:  Gr  15/38  111/13  (f) 

UK:  Sprgr  231  (f) 

UK:  Sf-.gt  231  (0 
UK:  Sprgr  28  (f) 


:  80  mm  Automatic  Mortar,  "Pilseti" 

80  mm  A/T  Gun  {Hlgh-Low-Pressure 
Mortar  l3omb  Projector) 

‘  80  mm  Smooth-Bore  Weapon,  called 
Ponierwurfkonene.  developed  by  the 
Rhelnmctall-BorsigCo  and  Issued 
to  the  troops  at  the  end  of  1944 


Used  Italign  I1K  and  Shrapnel  ammo 
Used  same  ammo  as  7.5  cm  GcbK  15 


t.'sed  Norwegian  ammo 

llli:  GrKarta  M/31  (n)  and  Shrapnel:  G*'Schr(ii) 
llli:  GrKartS  M/01,  M/21  4  M/36(n)  and 
IIK-lnc:  BrGrKartl  M/13  (n) 
llli:  GtKatiu  M/21  it  M/36  (n);  IlK-lnc: 
BrGrKarti  M/14  (n) 

No  information  available 

Used  ammo 

HE:  Sprgr  1900/15  (0  4  HoC:  Jgr  38  Hl/B 
Used  ammo 

HE:  Sprgr  264  (j)  4  Sprgr  1900/15  (f)  and 
HoC:  Gr  15/38  Hl/B  (f)  4  Gr  38-97  lll/C  (f) 
i  Same  ammo  as  7.5  cm  GcbK  15 
HK:  Sprgr  249  (j)  and  Shrapnel  (Schr  250  4  251) 
HE:  Sprgr  260/1  4  260/2  (j) 

Used  HE  bomb:  Wgr  229  (j) 

Used  British  HE  fixed  round:  7.6  cm 
Sprgr  Patr  (e) 

Used  various  Russian  design  projectiles 
either  captured  or  manufactured  in  Germany 


Used  Austrian  and  Czech  design  ammo 

Used  French  design  ammo 

Used  Yugoslav,  Czech  and  Austrian  ammo 


Not  describr.-l  here  because  Ref  8,v  3  is 
confidential 


Used  HE  mortar  ammo:  8  cm  Wgr  34, 

Wgr  38,  Wgr  39  4  Wgr  38  Deut) 

Used  smoke  mortar  ammo  (7,5  cm  Wgr  34  Nb) 

Used  llli  Mortar  ammo  (7.5  cm  Wgr  34) 
atid  Smoke  (Wgr  34Nb) 

Can  he  seen  at  the  Museum  of  Aberdeen 
J'roving  Ground,  Md 

Same  as  above 

Mounted  on  a  carriage  weighing  1370  lb,  it 
fired  a  finned  projectile  at  a  mu*  vel  1700  ft/scc 
to  an  effective  range  of  700  meters.  The  ehelt 
weighed  6  lb,  was  18*  long  and  had  a  penetration 
of  140  mm  at  60°  angle  of  impact 


References 

5a,  pp  21  &  41 
9.PP413-25 


5a,  p  64 
5a,  p  55 


5a,  pp  55  & 
65-66 


5a,  p  21  and 
9,  pp  4 19-20 
4  4/3 

5a,  pp  21,  54-5  4 
9,pp  415, 419-20 
and  423 


5a,  p  27 

5a,  p  48 

5a,  pp  23-4,  4 
40-1;  9,  pp  4  26-32 


5a,  p  68 

5a,  pp  68-9 
5,  pp  68-9 

8,v3,  p630 


»^p529,  531  4 
9.  p  532 


9,  PP  5  32-3 
and  Ref  12 

12 


12 


6,  p  188 


Caliber  arid  Designation 

HO  mm  Multiple-Rocket  l.auncher 
designated  as  6  cm  Roketenviel.’ 
fachwerfer 

HO  mill  Trench  Mortar.  Short 
'l  ube,  Mod  £  f  \ 

SO  mm  Kecoi'less  Gun,  Smooth 
Hore,  Experimental 

80  mm  Czech  Field  <  an: 

8  cm  FK  18/17  (t)  /  . 

80  mm  Czech  Field  Gun: 

8  cm  FK  30  (t) 

.  80  mm  Polish  Mortar: 

8  cm  Grtt' 28  (p) 

H  1  mm  (3.19*)  Mortar,  (experimental 

l>n;!2  mtr.  lore ign Muitais  used  by  the 
German's  included:  8.1  cm  CirVO  27-1  (dan), 

8.1  cm  Grtt  2/9  (h),  8.1  cm  GrW  286  (h), 
8.H  cm  Gr*  .'7,8  ((),  8.1$  cm  GrV.'  286  (f). 

8.2  cm  GrV  27d  (r)  &  274/2  (t) 

,83.3"  (3.2H**)' Czech  Design  AA  Gun 
■i  8.35  cm  Mak  M/22  (t)  j 

83.8  mm  (3.305*)  llritish  Field  Guns- 
8.38  cm  FK  271,  272  &  273  (e' 

83.8  mm  Russian  Field  Gun- 
8.38  cm  FK  305  (f) 

86  mm  (3. 386")  Single  Darrel 
Rocket  l.auncher, designated 
as  8.6  cm  R  Ag  M  42  and  weighing 
4(1  kg 

86  mm  Rocket  Launcher  (No 
German  designation  is  given) 

87.6  mm  (3.45*)  British  Field 
Guns  280  ,  281  &  282  (e)  (25  pounders) 

88  mrn  (3.465")  AA  Gun  18:  1 

8.8  cm  Flak  18 

8R  mm  Tank  Gun  36: 

|  8.8  cm  KwK  36 

88  mm  Naval  Guns:  8.8  cm 
SK  C/25,  C/10,  C/31,  C/32  ft  C/35 

88  mm  Torpedoboat  Gun: 

8.8  cm  Tbts  K  1./45 

88  mm  1  an!:  Gun  36  (56  calibers 
long):  8.8  cm  KwK  36  L/56 


88  mm  AA  Gun  36:  8  8  cm  Flak  36 


88  mm  AA  Gun  37: 

8.8  cm  Flak  37 

88  mm  A  A  Gun  41: 
83  cm  Flak  41 


88  mm  AA  Gun  43: 

8.8  cm  Flak  43 

88  mm  Short  Mortar 

88  mm  Tank  Gun  43 
[  8.8  cm  KwK  43  (L./7I)  j 


(Weapons)  (cont’u) 

Remarks,  Uses  and  Some  Characteristics 

It  fired  III-]  aircraft  rockets  (8  c„.  Rakettn 

OTW"*  Sln?,lar  in  construction  to  a 
standard  Russian  aircraft  rocket 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  uround,  Md 

Same  as  above 

Used  Czech  1IE  shell,  8  cm  Gr  M  30/17  (t) 

Used  Czech  HE  and  AP  projectiles- 
Gr  30,  Cr  35  and  Pzgr  (t) 

Used  German  and  foreign  projectiles 
Same  .-s  above 

Ust-f  German  and  foreign  projectiles 


Used  Czech  design  and  manuf  projectiles: 
8,35  cm  Gt  23/30  (t)  and  8.35  cm  Pzgr  (t) 

Used  British  HE  and  smoke  shells: 
SprgrPatt  106  and  NbgtPatr  106  (e) 

No  information  given 

It  fired  various  rockets  used  by  the 
Navy,  such  as  HE,  flare, etc 


Used  HE  rockets.des  ignated  6.6  cm 
RSprgr  L/4.5  and  RSprgt  L/5.5 

Used  British  ammo:  HE  [  Gr  292  & 

295  (e)  ]and  Smoke  [  Rauchgr  (e)  ] 

Used  ammo:  HE  (8.8  cm  Sprgr  L/4.5,  Sprgr  L/4  5 
SprgrPatt  L/4.5  Kz).  AP  (Pzgr  A-  Pzgr  39), 

APC  (PzgrFatr  BdZ)  and  Inc  Shrapnel  (GrBrSchrFlalc) 
Used  HE  ammo:  8.8  cm  Sprgr  L/4.5 

Used  HE  and  Star  projectiles 

Used  HF1  and  Star  projectiles 

Used  amnio:  HE  (&S  cm  SprgrPatr  L/4. 51 

W/S  ^anf'c?9  H,\  AP  (P^fPatr  36.  39, 

39/1  it  40),  Shrapnel-lncendiaty  (BrSc^irGrPatr), 
and  Star  Shell  (LtGesch  L/4.5)  ’ 

Used  ammo:  HE  (8.8  cm  Sprgr  L/4.5, 

SprgrPatr  L/4.5  Kz  &  Sprgr  L/4.5  ZtZ). 

AP  (Pzgr  39)  and  Inc-Shrapne!  (GrBrScfir  Flak) 

Same  as  above 

&*Sor«mpUt  ,Jn(8;£cn!  SprgrPatr  L/4.7  FES 
mi  p  Ap  w,th  tung*ten  carbide  core 

39) Sf  40  ’  Al  (Plgr  p»tr  41)  and  APC  (Pzgr  Patr 

Used  HE  ammo:  8.8  cm  SprgrPatr  (L/4.7)  FES 

C«  n  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Used  ammo:  AP  (8.8  cm  Pzgr  Patr  JO, 

IH/*’*&»3»n1°  Viii4/J2'  HoC  <0rP»‘f  39 

HI  &  39-43  HI)  and  HF.  (SprgrPatr  43,  ate) 


References 
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5a,  pp  28-9 
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Caliber  ami  Designation 

iSH  nim  A/'T  Guns  43,  43/1 
‘t  v:,  -13/3  <8.8  cm  Dak  4  3, 

•13/1, -13/2,  43/3) 

Hrf  mm  Sell-Propelled  Assault 
Gun  43  [  8.8  cm  Stub  43  (L/71)  j 

88  mm  Self-Propelled  A/T  Guns 
i  8.8  cm  Pak  43  it  Pak  43/41  (L/71)  j 

88  mm  AA  Gun  (Converted 
Russian  85  mm  Gun)'  8.5/8.S  cm 
l-lak  39  (r)  j 

88  mm  Rocket  Launcher,  called 

Rcketenponzerbiichse  43  (8.8  cm 
Rl’zlt  43),  known  also  as 
Roketenwerfer  43  or  Ofenrohr 

(Stovepipe) 


(Weopont)  (Cont'd) 

Remarks.  Uses  and  Some  Characteristics 
Same  as  in  88  mm  Tank  Gun  43 

Same  us  above 
Same  us  above 


Used  Russian  and  German  ammo:  UK 
(r.B  cm  Sprgr  L/4.5)  and  AP  (8.8  cm 
Pzgr  and  Pzgr  39) 

nD^nWjS  an.f  8j  ler,  vers*on  of  the  8.8  cm 
RPzB  described  below.  It  had  no  shield. 
V  “sod  the  same  ammunition  as  below 


88  mm  Rocket  Launcher,  called  Smooth-bore  tube  5*45*  long  and  weighing 

f8  8 Tn  R±r?reZUCh'*  l4  l  2?A  lb-  exclusive  of  shield.  It  fired  a  shaped 

(8.8  cm  RPzIi  54)  or  Pan x  ©rich reek.  charge  rocket  projectile  (8.8  cm  RPzBGr  4322) 

i'rieilna|lnAmn^ 1  urged  verston  of  25'/i‘  long  and  weighing  about  7  lb,  which 

original  American  Bazooka.  Its.  penetrated  steel  armor  about  4 '/*•.  Its  ranee 

rrqulrerf  'T?,rmen-  Jh,s  laun*  was  55  10  165  Vd  and  muzzle  velocity  up  to 

cher  was  also  called  Ofenrohr  3280  fi/sec.The launcher  was  provided  with  a  pro- 

Ttl-  •  ■  j  -.  i  .  jectile  guide  which  wow;  out  alter  firing  300  rounds 

Mm;  nt 

b”:'‘ ■*  ■  i«.vk  ifS&SS’SS'Astfss: 


88  mm  Rocket  Launcher  Puppchon ; 
designated  as  8.8  cm  Roketenwerfer  43 
(8.8  cm  RW  43),  known  also  as 
Wheeled  Bazooka”.  The  projectile 
was  the  same  as  above  except  that  it 
was  modified  for  percussion  firing 

90  mm  (3.54')  French  AA  Gun: 

9  cm  Flak  (f) 

90  mm  Yugoslav  Mortar:  9  cm 
GrW  309  (j) 

94  mm  (3.7")  British  AA  Gun: 

9.4  cm  Flak  (e) 

94  mm  British  Pack  Howitzer: 

9.4  cm  Gebll  301  (e)  (Mountain 
Howitzer) 

UX)  mm  (3.937")  Guns  17  and  17/04, 
new  design:  10  cm  K  17  &  17/04nA 

100  mm  Heavy  Gun  18:  slO  cm  K  18 

100  mm  Light  Field  Howitzer  18: 

10  cm  1FH  18 

100  mm  Caseinate  and  Turret 
Guns  (Medium):  mlO  cm  KK  and 
KT 

100  mm  Long  Turret  Gun: 

Lg  10  cm  KT 

100  mm  Chemical  Projector 
(Smoke  Shell  Mortar):  10  cm  NDtt  37 

100  mm  Rocket  Launcher:  10  cm 
Pan  star  acnrack" 

100  mm  Gun*  18/40  and  42: 

10  cm  K  18/40  8t  K  42 

100  mm  Austrian  Mountain  Howitzer 
(Pack  flowltzer):  10  cm  Gebllauh 
M/16  (o) 

100  mm  Light  Czech  Field  Howltaerat 
10  cm  IFH  14/19  <t)  and  1FH  30  (t) 

100  mm  Italian  Light  Field  Howltiert 
10  cm  IFH  315  (I) 


It  was  essentially  the  Ponzerschrack 
mounted  on  a  light  carnage.  The  total  weight 
of  launcher  was  340  lb  and  the  effective 
range  200  yd.  This  model  was  discontinued 
before  the  end  of  WW  II 

No  other  information  given 

>V“e<U£,U?x' ,a¥  HH  rooflar  bomb:  9  cm 
Wgr  309  (j) 

Used  Britt  h  HE  ammo:  9.4  cm  Sprgr  Patr  (e) 
Used  Brif.sh  HE  ammo:  9.4  cm  Sprgr  mAZ  (e) 

U8fd  “"J"®:  HE  OO  cm  FHGr  &  Gr  15  Hb) 
and  AP  (Pzgr) 

Smoke*(Gr°38N b)(  “  Gr  I9)>  AP  (Pa*f)  anJ 

Used  HoC  ammo:  10  cm  Gt  Rot  HI/B  and  HI/C 

Used  ammo:  HE  (mlO  cm  GrPatr  34), 

AP  (PzgrPatt)  and  Caoe  Shot  (KtPatr) 

Used  atnmo:  HE  (10  cm  Gr  19),  AP 
(Pzgr),  Smoke  (Gr  38Nb)  and  Casa  Shot  (Kt) 
Uied  HE  mortar  ammoi  10  cm  Wgr  37 

An  enlarged  version  of  88  nw  Panaerachreck 

No  description  given 

Uaed  Austrian  ammoi  HE  (10  cm  GahGr  M/32 
and  Smoke  (GahGr  M/32Nb) 

Used  Caach  HE  ammot  10  cm  Gr  13,  21  4t  JO 

Used  lulian  HE  ammot  10  cm  Sprgr  J1J  (l) 
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9,  pp  442 &  447 
and  Ref  12 
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5a,  p  49 
5a,  p  30 
5a,  p  50 
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Caliber  and  Designation 


i' 


100  mm  Polish  Light  Held  Howitzer: 
10  cm  I  Ml  14/19  fp) 

100  mm  Yugoslav  Light  Field 
Howitzer:  fo  cm  1FH  315  (j),  316  (j); 
317  (j).  317/1  0)4  317/2  0)  ’  | 

105  mm  (4.1 34")  Light  Field  Howitzer 
16:10.5  cm  IFH  16 


105  mm  Guns  17  and  17/04  new 
pattern:  10.5  cm  K  17  ft  K  17/04nA 

105  mm  Medium  Heavy  Gun  18: 

10.5  cm  sK  18 

105  mas  Light  Field  Howitzers: 

10.5  cm  IFH  18.  IFH  18mM, 

IFH  18/1,  IFH  18/2,  IFH  18/39 
&  IFH  18/40 

v",!'  • vsOi"  ;v-'  '!>■  : ' 


105  mm  Naval  Guns:  105  cm 
SK  C/28  ,C/32  ft  C/3;. 

105  mm  Medium  Heavy  Turret 
Gun:  10.5  cm  sKT  ^  ‘ 

105  mm  AA  Guns  38  and  39: 

10.5  cm  Flak  38  ft  Flak  39 

105  mm  Mountain  Howitzer  40: 
10.5  on  GebH  40 

105  mm  Long  Turret  Gun: 

10.5  cm  lgKT 

103  tuui  Light  Guns  (''cccHIss: 
Airborne  Guns):  10.5  cm  LG 
(LeichtesGeachutz)  40,  40/41 
It  40/42) 

105  mm  Assault  Howitzers:  ; 

10.5  cm  -lull  40  ft  StuH  42 

105  mm  Smoke  Shell  Mortar  40: 
10.5  cm  NbW  40 

105  mm  Compressed  Air  Mortar 

105  mm  Light  Gun  4 1  (Recoilless 
Airborne  Gun):  10.5  cm  LG  41 

105  mm  Light  Guns  (Recoilless 
Airborne  Guns):  10.5  cm  LG  42 
It  42/1 


Note:  According  to  Ref  5  b,  tsble  7,  the 
the  10.5  cm  IFH  18  i 

■  ''.■■■•  ■ .  -  ,  | 

105  mm  Light  Field  Howitzer:  10,5  cm 
IFH  43  : 

105  mm  Skoda  Howitzer  (German 
des  ignatlon  is  not  glean) 

105  mm  Belgisn  GunilO.5  cm  K  333(b) 

195  mm  Caeeli  Heavy  Ouni  s  10.3  cm 
K  35  ft).  L  138  .  -  v  j. 

105  mm  Dutch  Ouh:  10.5  cm  K  334(h) 
105  mm  Dutch  Gun:  10,5  cm  K  535(h) 
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(Weapons)  (cont’d) 

Remarks,  Uses  and  Some  Chatacteristica 

Used  Polish  HE  steel  shell:  10  cm  Stgr(p) 

Y,l5K,UT  ^n,no!  ,,E  (W  cm  Sprgr  310, 

311  It  315)  and  Shrapnel  (Schr  316  St  317) 

Used  ammo:  HE  (10.5  cm  FHGr,  FHGrStg, 
fHGf  38.  FHGr  38  Stg  FES),  HE-I  (FHGrSprBr), 
AP  (Pzgr  Rot  L’spur),  HoC  (Gr  39  Rot  HI,  Gr  39 
Rot  lU/A.  Gr  39  Rot  Hi/B  It  Gr  39  Rot  Hl/C)  and 
Smoke  (FHGrNb,  FHGr  38  Nb  and  FHGr  40  Deut) 

Used  HE  ammo:  10.5  ism  FHGr  Rot  ; 

Used  ammo;  HE  (10.5  cm  Gr  19  ft 
Gr  19  Kz  13)  and  AP  (Pzgr  Rot) 

Used  smmo:  HF:  (10.5  cm  FHGr,  FHGrStv. 

FHGr  35,  FHGr  38.  FHGr  38  Stg  FES, 

FHGr  38 Kh,  FHGr  39,  Sprat  43  PG  &>rgr  42  Ta, 
MtnGf  and  FHGr  F),  HE1  (FHGr  Sprgr),  HoC 
(Gr  39  Rot  III.  Gr  39  Rot  111/ A,  Gr  39  Rot  Hl/B 
r  39  Rot  Hl/C),  AP  (Pzgr  mBdZ,  Pzgr  Rot  gr 
P*«r  39TS),  Smoke  (FHGrNb,  FHGrNb  3H  FES, 
FHGrNb  39,  FHGrNb  40  FES  ft  FHGr  41Nb), 
Smoke  Indicator  (FHGr  40  Deut  FES),  Incendiary 
(FHGrBt).  Star  (LtGeach)  and  Propaganda  (Weiss 
-W ..  Rot  Geschosf)  . -i  •. : 

.  Used  HE  isnd  Star  shells  ' 

Used  ammo:  HE  (10.5  cm  Gr  19  Kz  13)  sod 
AP  (Pzgr  Rot)  ■'  .  .  ' 

Used  ammo:  HE  (1015  cm  Sprgt  I./4.4  It  Sptur 
L/4.4  ft  Sprgr  L/4.4K*)  and  AFC  (Pzgr  Rot) 

Used  ammo:  HE  (10.5  cm  FHGr  Al,  FHG  38  Al) 
HoC  CrJ?  Rot  HI/ A,  IU/B  It  Hl/C)  and  Star 
Shell  (LtGs)  '  •; , . 

Used  HE  ammo:  10.5  cm  Gr  19  Kz  13 

Used  ammo:  HE  (10.3  cm  FHGr  41),  HoC 

(Gr  39  HI,  Gr  39HL/A  Gr  39  Hl/B  &  Gr  39  Hl/C), 

Smoke  (FHGr  41Nb)  and  Inc  (FHGr  Br) 

Uaed  same  ammo  aa  105  mm  Light  Field 
Howitzera:  10.5  cm  IFH  18  etc 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Same  as  above 

'  No  description  given 

Used  ammo:  HE  (10.5  cm  FHGr,  FHGr  38  It 
FHGr  38  Stg),  HoC  (Gr  39  Rot  HI,  Gf  39  Rot 
1”/ A.  Gr  39  Rot  Hl/B  It  Gr  39  Rot  Hl/C), 

Smoke  (FHGr  Nh  It  FHGr  38  Nb)  and  Inc 
(FHGr  Bf  ft  FHGr  41  Br) 

recoilless  9111,  designated  aa  1 0.5  cm  LG  42,  uaed 

.  V  •  '*H  ✓  'Vf' ^ '  '£■  '  '  V,  .  •  .  • 

-  Can  be  aSan  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

UaedltE ammo, Models  25 and  28 

Uned  Bslglan  end  French  ammo 

Used  pitch  HR  ammoiiO.S  cm  A20r  Si 
and  alio  some  French  and  Yugealnv  ammo 

No  tfeacrigiton  gl«M  ? 

Ueedbutch  tlBawmot  10.)  cm  KOr  55)  (h) 
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(.alibcr  and  Designation 

105  mm  French  Guns  and  Howitzers* 

{V/a1"  Ml  A” (()-  S2i  <f>-  324 ff\' 

' -5  (0,  3.U  (0  and  332  (f) 

lh'  mm  Italian  (iun:  10.3  cm 
K  338  <i),  105/28 

105  mm  Norwegian  Field  Cun: 

10.5  cm  I  K  I./ 28.8  Gock  (n) 

105  mm  Norwegian  Gun:  10.3  cmK427(n) 
105  mm  Polish  Gun:  10.5  cmK29(p) 

105  mm  Kussian  Guns:  10.5  ctn 
K  3-18(0,  I.  3«19(r)  A  K  350(r) 

105  mm  ’.  njnslnv  Guns  and  Howitzers' 

10.5  cm  I  I'll  3  It,  (j).  1FII  31?(j), 

I  II  317/1  (j),  lFn  317/2(1),  K  321  (j>. 

K  330(l)&  K  338 (j)  ( Schneider!  and 
IGehll  329(j) 

107  mm  (4.21")  Kussian  Gun: 

10.5  cm  K  352  (r) 

1 14.3  mm  (4.5")  Gun:  1 1.4  cm 
K  365  (e) 

120  mm  (4.72*)  Mortar:  12  cm  GrVt'42 

120  mm  Belgian  Gun:  12  cm  K  370(b) 

120  mm  Norwegian  Field  Howitzers* 

12  cm  FH  375  (n)  &  FH  376  (n) 

120  mm  Russian  Mortar: 

12  cm  GrV  378  (r) 

120  mm  Yugoslav  Field  Howitzer: 

12  cm  IF1I  377  (j) 

122  mm  (5.04")  Russian  Guns  and 
Howitzers:  12.2  cm  FH  385  (r), 

FII  386  (r).  I  ll  387  fr),  IFJI  *88  (r), 

K  390,  390/1  &  390/2  (r)  and  sFH  396  (r) 

128  mm  (5.90")  Self-Propelled  Gun  40- 
12.8  cm  K  40  (Pz  Sfl) 

128  mm  AA  Gun  40:  12.8  cm  Flak  40 

128  mm  AA  Gun  40M:  12.8  cm 
Flak  40M 

128  mm  Self-Propelled  A/T  Guns  44: 

12.8  cm  Pak  44,  Krupp  and 
Rheinmctall  models 

128  mm  Light  Infantry  A/T  Gun: 

1 2.8  cm  PJK  44  ( Panzerjiigerkenone) 
also  called  Tank  Destroyer  Gun 

128  mm  A/T  Gun:  12.8  cm  K81/2 
experimental 

145  mm  (5.709")  French  Gun: 

14.5  cm  K  405  (f) 

149.1  mm  (5.87")  Naval  Guns: 

15  cm  SK  C/25,  C/28,  L/40,  L/45 

*  L/55 

149.1  mm  Torpedoboat  Gun: 

15  cm  ThtoK  C/36 

1 49. 1  mm  U-Boat  Gun: 

15  cm  UtsK  L/45 

150  mm  (5.9!*)  Long  Howitzers  13: 

15  cm  aFII  13,  »FII  13  (S')  and 

•  FII  13/02 

150  mm  Gun  16:  15  cm  K  16 
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(Weapons)  (coin'd) 

Remarks,  Uses  and  Some  Characteristics 
Used  various  French  ammo 

Used  Italian  IIK  ammo:  10.5  cm  Sprgr  338/11  (i) 

Used  Norwegian  ammo:  HE  (Gr  M/15  M/5* 

M/36  *  GrKartH  M/04,  M/15  &  M/23)  ' ’ 

No  description  given 

L'sed  Polish  and  French  ammo 

No  description  given 

Used  Yugoslav,  French  and  Czech  ammo 


Used  Russian  ammo 

c56!1  B/",Vsh,ammo:  HE  (U.4  cm  Gr  365)  and 
Smoke  (Nbgr) 

Used  mortar  ammo:  HE  (12  cm  Vt'gr  42)  and 
Indicating  bomb  (Wgr  Deut)  ’ 

Used  Belgian  HE  ammo:  12  cm  Gr(b) 

No  description  given 

Used  Russian  HE  mortar  bomb:  12  cm 
57o/2  (r) 

No  description  given 

Used  various  Russian  122  mm  ammo:  Sprgr  372,  374- 
377,  380  ,  381,  384(0.  Sprgr  FEW(r),  GR  371  Be{r), 
Nbgr  385(e),  Schi  383(0  and  Schr  3S3/l(r) 

Used  ammo:  HE  (12.8  cm  Sprgr  L/4.5) 
and  AP  (Pzgr  4t  Pzgr  43) 

Used  AP  ammo:  12  cm  Pzgr  FES  &  Pzgr  KPS 

Used  AP  projectiles 

Used  AP  ammo:  12.8  cm  Pzgr  at  Pzgr  43 

Used  HE  and  AP  projectiles 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Same  aa  above 


Used  French  ammo:  HE  (Gr  403)  and  HE. 
caat  steel  (Stggr  401  at  403) 

Used  HE  and  Stai  projectiles 


Used  HE  snd  Star  projectiles 
Used  HE  and  Star  projectiles 

<t5  cra.  Gr  19  •"'*  Dutch 
V*el  <s,Mr  ,5>>«  HE-A/C 
m/m  ,,e?,«.HE1  S*,ho'  *yp*r»loC  (Gr  39  HI  at 
HI/D)  and  Smoke  (Gr  19Nb) 

Used  HE  howitzer  ammo:  J3  cm  Hbgr  16  at 
llbgr  16  umg 


References 


5»>pp  57 ,  76, 81-4 
&9.pp459, 461, 
463-7 

5.1,  p  83  and 
9,  p  462 

5a,  p  78 

5a,  p  85 
5a,  p  82  and 
9. PP  459*464-7 
5a,  p  86 

5a.pp57,77-8,81, 
8V3  and  9,  pp459 
at  464/7 


5a,  pp  86 

5a,  p  87 

5a,  p  30  and 
Ref  12 

5a,  p  88 
5a,  p  91 

5a,  p  30 

5a  p  91 

5a,  pp  88-90 
&  9,  pp  481-2 


5a,pp91-2 

9,p  483*  Ref  12 
5b,  table  8 

5a,  p  25;  9, p  485 

and  Ref  12 

5b,  table  8  and 
Ref  12 


5a,  p  92 
5b,  cable  8 


5b,  table  9 

5b,  table  8 

5a,  pp  92-3  and 
9^PP371,495at 

5*.  p  96; 

9.  P  502  and 
Re?  12 
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128  ram  RHEIWMETALL 

ANTITANK  GUN 

(12  8  cmK-44)  Jfi 


(15cm  sFH 

MOUNTED  ON  PzKwH 
ChASSlS 

("BUMBl  E  BEE")  A 


l5Cmm  MEDIUM  INFANTRY 
HOWITZER  (15cm  sIG  33) 


210  mm  GUN  38(  21  cm  KANONE  38) 


1 50  mm  SKODA  MORTAR 


200  mm  RAILROAD  GUN 
'LEOPOLD"  OR  "AMZIO  ANNIE 
20  cm  KANONE  5(E)1 


300  m  m  ROCKET  LAUNCHER 


Gs  *  MvJiri  al 

biffin 

1 :  1  r  •  I  *«.  Mtr'Mii.in 

r*  1  x  1  .i.  K 


i  ».  j  i.r  H •  iv.  I  it* | •}  lluKiv.crs; 

1  t  H  1  si  ll  lh  I,  s|  ||  lh  ; 

in  :  .1  It  3i 


i  *-0  tilin'  l-itl.:  ll.'viii/i  r:  15  t„ 

I  ll  In  Hi 

*  -,'1 ;  I','||  II*-  .  .y  hit. miry  Gun  <  How-tt/cri: 
I  5  c  in  slG  1 1  in  slit  >1 


I  '<i  mill  ( >iifi  I’J;  1  5  ».  K  I1,' 


I  56  imi i  K.t.lw.iy  (,un:  15  cm  K  IF!) 

I  56  mm  Heavy  Turret  lit  witzcr: 

!  '*  in  s  I !  . 

1  yy  full  IIimvv  Field  Howitzer: 

I  '■  mi  si  ll  ij 

I '-it turn  (iuri  im  Howitzer  Carriage: 

I  5  <  ii  i  K  iMrsl_.it 

IS<  mm  Heavy  J’ield  Howitzer: 

15  cm  sFII  lH/.HHwith  modified  hreech- 
-loik) 

lVi  mm  Assault  Howitzer: 

!  5.  cm  Stull  43  (J./12) 

I  50  mm  Hecoilless  Gun: 
i  5  cm  I.G  .(3 

IS)  mm  Czech  Ciuns  ami  Howitzeis: 

15  cm  K  13.  16  (t),  si  ll  l  t/l(/t), 

Si'll  25(0  and  si  ll  37  (t) 

1 56  nini  Kocl.et  Launcher 
I  52  mm  (5.W)  Rocket  I  auncher 

.’  nr<  Italian  Heavy  Field  Howitzer: 
15.2  cm  si  ll  41  2  (i) 

i  52  mm  Russian  Guns  and  Howitzers; 
15.2  cm  sFII  404(f),  si'll  443(f). 
si  ll  445(f),  Kll  433/1(0,  KH  433/2<rt 
and  KK  456(r) 

155  mm  (6.10*1  belgian  Gun: 

15.5  cm  K  432  (b) 

155  mm  French  Guns  and  Howitzers: 

15.5  cm  sl-'ll  4K(f),  sFII  415(0, 

K  416,  417,  418,  419,  420  &  425(0 

155  mm  Polish  Hcuvy  Field 
Howitzer:  15.5  cm  *FII  17  (p) 

I  55  mm  Yugoslav  Guns  and 
Howitzers:  15.5  cm  hFII  427/1 
*427/2  (j)  and  K  40J  (j) 

170  mm  (6.(59*)  Gun  in  Mortar 
Mounting:  17  cm  KiMrsl.af 


170  mm  Gun  18:  17  cm  K  18 

170  mm  Railway  Gun:  17  cm  K(Fi) 
170  mm  Atritrinn  Gun:  17  cm  K(fl) 

172,6  mm  (0.795')  Naval  Gun: 

17  cm  SK  L/40 

191  mm  (7,64*)  French  Railway  Gun! 
19.4  cm  K  .186(F)(1) 
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(Weapons)  (cuut'd) 

Remarks,  l.ses  and  Some  Characteristics 

l>cd  ammo:  H Ii 1 1 5  cm  KGr  18  *  .12), 

!"  :  V  (  l<>  Hot  Be),  and  AV  (UzSprgr 

I. .  3. .  inllhe) 

I  sc.:  ammo:  III.  (15  cm  KGr  18,  Gr  19.  & 

J. r  to  I  F.S),  III:  cast  steel  (Stggr  19), 

Ii  ‘  (.cif  Rocket  Assisted  (RGr  19). 

Hot  it.r  3‘>  111),  III-;,  Sabot  (Sprgr  42  TS),  AK 
Sa.  i.t  ( Pzgr  39  IS)  and  Smoke  (Gr  18Nb, 

<-r  Gi  3«.\b  *  Gr  40Nb) 

No  description  given 

l  sed  ammo:  111  (15  cm  Gr  19  *  Jgr  38), 

Kodded  Uimb  (Siielgr  42)  and  Smoke  (jgr  J8Nb) 

l.'sed  ammo:  111!  (15  cm  KGr  lh,  Sprgr  1./4  6 
*  KG'  •*>},  VC  ((if  19  RotUel,  Al>  (Fact) 
and  SAP  <11  dbpzerl  . 

l.'sed  ammo:  IIK  (15  cm  KGr  183  and 
AC  (Gr  19  Be) 

Cscd  ammo:  HE  (15  cm  Gr  19  & 

Gr  19  Stg)  and  A/C.  (Gr  19  Be) 

Used  same  ammo  as  15  cm  &FII  18 

Used  ammo:  UK  (15  cm  KGr  18,  Sprgr  L/4.5. 

Sprgr  L/4.6  *  Sprgr  mil  be),  A/C  /Gr  19 

Rot  lie)  and  APC  DC  HE  (PzSprgr  L/3.8  mllb-) 

Can  be  seen  it  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

l  sed  ammo:  III!  (15  cm  Jgr  38  FES)  and 
HoC  (J  gr  39  Ill/A) 

No  in  Formation  given 
Used  Czech  ammo 


Lsed  15  cm  IFF.,  smoke  and  chemical  rockets 

Used  HE  rocket  projectile 

Used  Italian  HE  ammo:  15.2  cm  Sprgr  412/lKi) 

Used  Russian  design  HE,  Smoke  and 
Shiapnel  ammo 

Used  belgian  HE  ammo:  15.5  cm  Gr  420  St  4«V»(b, 
Used  French  ammo:  HE  and  HoC 

Used  Polish  IIK  ammo:  15.5  cm  Gt  14  gr  15  (p) 
Used  Yugoslav  IIK  ammo 


Used  ammo:  HE  (17  cm  KGr  }8  gr  J9), 
Incendiaiy  (UrGr  39),  Al»  (Pzgt  43)  and 
Star  Shell  (Leuchtgrschoaa) 

Cnn  lit  aeen  at  die  Museum  of  Aberdeen 
Proving  Ground,  Md 

Uaed  HE  ammo:  17  cm  Sprgr  L/4.7 
Same  aa  above 

Hied  HE,  AH  and  Star  pro|ertilea 

Used  French  J1E,  cast  artel  proj:  19,4  cm 
Stggr  486  (f)  ant/  487  <f)  P  ' 


References 

p  97  anti 
9,  pp  48(r>7, 

491  &  493 

5».pp  93-4; 

9,  pp  492-5. 497- 
8, 506-7  gr  509 
and  Ref  12 


5a,  p  95 

9,  pp  486, 494-5, 
497-8.gr  562 
and  Ref  12 

5a,  p  98  and 
9,pp487, 493, 

498  *  5u4-5 

9,pp  493  gt  49b 
5a,pp9* 

9,  pp  4;  507 

5a,  P  95 

5a,  pp  96-7 
12 


5«,  p  99;  9,  pp 
486gr  491g:  Ref  12 

5a,  p  93 

5a,pp99-101gc 
9,  pp  485  gr  488-90 

9,  pp  245-7 
9,  pp  247-8 
5a,  p  106 

5a,  pp  104-7  gt 
9,  pp  5 10-12 


5a,  p  108 

5a,  pp  101-5 
&  108 

5a,  p  101 

5a,  pp  10"-8 


5a,  p  112  and 
9,  pp  516-17 

12 

3n,  p  112 
5a,  p  112 

5b,  table  || 

5a,  p  113  and 
9,  p  317 
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Caliber  anJ  Designation 

Jl)0  mr.  (‘..874*)  Eight  Spigot 
Mortar:  JO  cin  ll.dgV  (Ju  cm 
loichtcr  I.adungswerfcr) 

J(JO  nan  Rocket  Launcher  -  ... 

J03  nan  (8.0")  Railway  (iuri: 

Ju.  )  cm  K(E)  :  /:.  '  v~:V; 

JO.)  ntnt  Russian  Heavy  Howitzers: 

Jo;  J  era  II  SO)  (r)  gr  II  SO)/ J  fr)  ■ 

JO)  mill  Naval  Gun:  20.)  cm  SK  C/){a  ’ 

J09.)  jnhi  (8.24")  Naval  Oun: 

M  ftnSK.  L/45 

210  mm  (8.J7")  Guns:  2l  cm  k  1J  am! 

K  l.’fli) 

J!()  nun  Mortar  18:  J1  cm  Mrs  18 
(Heavy  Howitzer) 

210  mm  Long  Mortar  18:  21  cm  IpMrs  18 
■)  >  :•  /o- 

J10  mm  Mortar  19:  21  cm  Mrs  19 

210  nun  Oun  38:  21  cm  K  38 

’.  J-  :  '  ■  v  \  p'7*:  /  V;  .  7 7  1  ’  ”  7: 

J 10  mm  Ciuns  39i  39/ <10  &  39/41: 

21  cm  K  39,  K  39/40  S:  K  39/11 

210  mm  Oun  42:  21  cm  K  42  :  ;  /  ' 

2 10  mm  krupp  Oun:  21  cm  K(Krupp) 

210  mm  Rocket  l.aunchers:  21  cm 
R  Ag  M  42  ami  others  ; 

210  min  Czech  Heavy  Howitzer: 

21  cm  Mrs  Kz(t)  •  ,  , 

211  mm  (8.27”)  Oun,  designated 
K  12  (  120  km  range)  j  t 

s  f;-  ’  •  ■  •!/ 

220  mm  (8.66")  French  Oun:  22  cm 
K  532(0 

220  mm  Norwegian  Heavy  Howitzer: 

22  cm  Mrs  M  32  (n)  ■  /.'j  JV;,', 

J20  mm  Polish  Howitzer:  22  cm  Mrs  (p) 


220  mm  Yugoslav  Howitzer:  22  cm  Mrs(j) 

2)4  mm  (9.213")  Belgian  Howitzers: 

2)4  cm  II  545  (h),  545/1  (h)  & 

545/2  (b) 

'2)8  nun  (9.37")  Naval  Oun:  24  cm 
SK  I./40  V, 

2)8  mm  Theodore  Oun:  24  cm  Theodor 

K  (K) 

■240  mm  (9*449")  Howitzer  39: 

24  cm  II  39 

240  mm  Gun*  Models  3  and  18: 

24  cm  K  3  &  K  18 

240  mm  Theodor  Bruno  Gun  (Railway): 
’24  cm  ThBrK  (E) 

.240  mm  Naval  and  Scacoaat  Cun: 

,24  cm  SK  L/50 

240  mm  Theodor  Gun  (Railway): 

24  cm  ThK  (E) 

240  mm  Krupp  Gun:  24  cm  K  L/46 
(Krupp) 

‘240  mm  Czech  Gun:  24  tm  K  (0 
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(Weopont)  (cont’d) 

Remarks,  Uses  and  Some  Characteristics 

Used  III!  and  Smoke  mortar  bombs: 

20  cm  Wgr  40  and  Wgr  40Nb 

Used  20  cm  AA  Rocket 

Used  ammo:  HE  (20.3  cm  Sprgr  L/4.7),  AP 
(Pzgr  I./4.7)  and  dare  (LeuchtGr) 

Used  Russian  A/C  proj:  20.3  cm  Or  503/2  Be  (r) 

Used  HE,  AP  nnd  Star  projectiles 

Used  HE  and  AP  projectiles 

Used  HE  projectile  :21  cm  Gr  35 

Used  A/C  proj:  21  cm  Gr  l8Be 

Used  ammo:  HE  (21  cmGr  17,  17umg  18,  18  Stg) 
ah d  HE- A/C  (Of  18  Be) 

Can  be  seen  at  the  Museum  o(  Aberdeen 
'  Proving  Ground,  Md  ;  •  ; 

Used  HE  shell:  21  c:n  KGr  38 

Used  ammo:  HE  (21  cm  Gr  39  &  40),  HE-A/C 
(Gr  39  Be)  and  SAP  (Halb  Pzgr  39) 

No  description  given 
No  description  given  ■  -  ; 

Used  for  launching  various  rockets,  such  aa 

21  cm  RLg,  Wgr  42  Spr  nnd  R  1000  BS 

'Used  Czech  amnio:  HE  (21  cm  AZGr  35)  and 
HE •  High  Capacity  (MinGr  35) 

Used  HE  ptojectiles  >,< 

Used  French  HE  ammo:  22  cmGr  534  (f) 

&  535  (0  v  ,  >  . 

.  No  description  given 

Used  Polish  ammo:  HE  (22  cm  Gr  40)  and 
SAP  (HalbPzgr)  '  ' 

llaed  Yugoslav  HE  ammo:  T>  cm  Gr  (j)  ’ 

No  description  given  1  - 


Used  IIE  and  AP  projectiles 

Used  IIE  and  AP  projectile* 

/.  ,r /■-/  ’  /r,.-. ■//:'/ •’  ■;  /  .'. 

Used  ammo:  HE  (24  cm  Gr  39  &  39  umg ), 

SAP  (Gr  39  Be  or  HalbPzgr)  and  French 
cast  steel  HE  shell:  Stggr  558/2  (0 

Used  HE  shell:  24  cm  Gr  35  Mod  3  tun »  can 
be  seen  at  the  Muieum  of  Aberdeen  proving  Ground,  Md 

Used  IIE  ammo:  24  cm  Sprgr  L/4,2  end  L/4,5 
Used  IIE  ammoi  24  cm  Sprgr  L/4.1  nnd  L/4.2 
Rome  no  nboirt  . 

Nodeserlptlbn  given 

Used  Czech  HE  ammai  24  cm  Of  25  (0  fund 
Or  40(1) 


References 
5a, p  34  and 

9,  p >34 

9.  p  248 

5a,  p  114  and 
9, pp  520-2 

9,  p  518 
5b,  table  11 
5b,  table  1 1 
5a, p  116 

5a,  p  iuy;  V, 
p  522  &  Ref  12 

5a,  p  109  ;and 
9,  p  523 

12 

5a, pp  114-15  and 
Ref  12 

5a,  pp  110-11 

5a, p  115 
5a.  p  116 

5a,  p  117 
5hv  table  12 


5  a,  pi  17 
5a,  p  118 
5a,  p  119 

5a,  pp  119-20 

5b,  table  12 

5b,  table  12 
5*.  p  120 


3o,  p  120  and 
Rtf  12 

5n,p  121  nnd 
9.PP524.5 
5a,  P  121 

3n,  p  121 

in,  9 122 


Caliber  and  Designation 

240  mm  I- reach  Guns:  24  cm  K(E) 

557  If)  fc  K  558  (f) 

240  mm  French  Guns:  24  cm  K  546  (fi 
&  K  566  (f) 

240  mm  Kussiun  Howitzer:  24  cm 
H  5'64  (r;  • 

270  mm  (10.6*)  French  Coast 
Howitzer:  27  cm  Kiiste  Mrs  585  (0 

2?4  mm  (10.76*)  French  Railway 
Guns:  27.4  cm  K  (E)  591  (0  and 
K(E)  592  (0 

280  mm  (11.024*)  Howitzer: 

28  cm  II  1./12 

280  mm  Oast  Howitzer:  28  cm  Kiiste  11 
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(Weapons)  (coat'd) 

Remarks,  Uses  and  Some  Characteristics 

Used  French  HE  cast  steel  shell:  24  cm 
Stggt  557  (f) 

No  description  given 

No  description  given 

No  information  available 

Used  French  HF.  ammo:  27.4  cm  Gr  593. 
594,  595  and  596  (f) 

Used  HF.  shell:  28  cm  Sprgr  L/3.5 

Same  as  above 


286  mm  ohon  orunu  Gun  (Railway) 

28  cmKzHrK  (K) 

280  mm  Long  Bruno  Gun  (Railway):' 

28  cm  LgBrK  (E) 

Note:  According  to  Ref  5b,  tabic  13,  the 

280  mm  Theodor  Bruno  Gun  (Railway); 

28  cm  ThBrK  (E)  or  HrNK 

280  mm  Gun,  Model  5  (Railway): 

28  cm  K  5(E),  nicknamed  "Leopold" 
and  "Anzlo  Annie" 

280  mm  Guns  (Railway):  28  cm 
K  5/1  (E)  and  K  5/2  (E) 

280  am  Naval  and  Seacoast  Gun: 

28  cm  SK  L/50 

280  mm  French  Heavy  Howitzers: 

28  cm  Mrs  601  (f)  and  602  (f)  I 

280  mm  Russian  Howitzers: 

28  cm  II  34/35(0  and  II  607  (r) 

280  Rocket  Launcher 

283  mm  (11.142”)  Nava!  Guns:  28  cm 
SK  C/28,  C/34  «t  C/40 

300  mm  ( 11.81*)  Self-Propelled  i 
Trench  Mortar 

300  mm  Rocket  Launcher,  New  Type 

•  '  :  •  ) 

305  mm  (12.00*)  Naval  and  Seacoast 
Gun:  30.5  cm  SK  L/50 

305  mm  Czech  Howitzer: 

30.5  cm  Mrs  (t) 

305  mm  Belgian  Howitzer: 
l  30.5  cm  II  632(b)],  Russian 
Howitzers  •"  H  622  ft  623  (r)  1 
and  Yugoslav  Gun  [  M  638 (j)  ] 

310  mm  (12.397*)GlbH  Gun  on 
Railway  Mount 

3  20  mm  Rocket  Launcher 

(No  German  designation  is  given) 

340  mm  (13.385")  French  Gun: 

34  cm  K  673  (f) 

355  mm  (13.975")  Howitzer  M-lt  ‘ 

35.5  cm  Ml,  known  also  as  Ml  Gun 

Note:  According  to  Ref  5b,  table  14,  the  Ml 

365  mm  (14.37*)  Recollleas  Gum 

36.5  cm  G  104,  developed  during 

tfW  II  by  the  Kheinmetsll-llorslg  A  -0 

370  mm  (14,567*)  French  Gum  37  cm 
K  710  (f) 


uttCu  ammo;  SSu  (2C  err.  CliCk r 

HEAP  (PzSprgr  I./2.6) 

Used  HE  ammo:  28  cm  Sprgr  L/4.4 

short  and  the  long  Bruno  guns  were  283  mm 
Used  HE  ammo:  28  cm  Gr  39mHbgrZ 

Used  ammo:  HE  (28  cm  Gr  35  &  Gr  42)  and 
rocket-assisted  (RGr  L/4.7) 

Used  HE  ammo:  28  cmGr  39/42  &  Gr  42 

Used  ammo:  IIE  (28  cm  Sprgr  L/3.6)  and 
AP  (Pzgr  L/3.2) 

No  description  given 

No  description  given 

Used  HE  rocket  pro;:  28  cm  WfkSpr 

Used  HE  and  AP  projectile 

Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Used  HE  rocket  pro;:  30  cm  »fk  42  Spr 

Used  ammo:  lit  (30.5  cm  Sprgr  L/3.6) 
and  AP  (Pzgr  L/3.4) 

Used  <rz.ech  nmmo!  l|K  (30.5  cm  Gr  35)  and 
Hi'.*  High  Capacity  (MmGr  35) 

No  description  given 


Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md 

Used  IIE  rocket  ammo  designated  as 
32  cm  %fk 

Used  French  ammo:  IIE,  cast  steel 
(34  cm  Stggr)  and  AP  (Pzgr) 

Used  A/C  ammot  35.3  cm  Grbe,  Ru(R«chllng) 
Gr  42  Be  and  RUGr  44  Lie 

gun  was  350  mm 

Not  described  here  because  Ref  8,v  J  ie 
confidential 

No  description  given 


References 
5a,  p  123 

5a,  pp  122-3 
5a, p  122 
5a, p  124 
5s,  p  124 

5a,  p  124 

5a,  p  125 
5=, ?  125 

5a, pp  125-6 


5a, p  126  and 
9,  p  529 

5a,  p  126; 

9,  pp  527-8 
and  Ref  12 

5a,  p  127 
5a,  p  127 
5a,  p  128 
5a,  p  127 

9,  fp  249-51 

5b,  tables  12 
and  13 

12 

9,  pp  25 1-3  and 
Ref  12 

5a,  p  129 
5a, p  128 
5a,  pp  129-30 


.2 


9,  pp  253-4 
5a,  p  130 


5a.p  130;  9. 

P  529  At  Ref  12 


|j*3.PP614«< 
5a,  p  Ml 


Got  259 


(Weapons)  (can’t) 


<  ..ililvr  am!  Designation 

Remarks,  Uses  and  Some  Characteristics 

References 

Lsu  mm  ( I  LV(»M/  iliavv  Spigot 

Mortar  (3t>  vni  Sl-dgsU')  OH. cm 
l  aJun^sw<*rft  r) 

Used  HI**  and  Smoke  r.iortar  bombs:  38  cm  ’X'gr 

40  and  V.gr  40Nb 

5a,  p  34  and 
9,  p  535 

' SO  inn;  Siegfried  Railroad  (»an: 

(  S  i  in  Si  K  ( !*) 

Used  ammo-  UK  (38  cm  Sprgr  L/4.5  &  1./4.6) 
and  AP  (Pzgr  L/4.4) 

5a,  p  131 

\«»ti-:  According  to  Ref  M>,  table  14, 

the  Siegfried  gun  was  used  as  a  coast  defence  gun 

>S‘i  mm  X.iv.tl  (»un:  3S  cm  SK  C/Vi 

No  description  given 

5b,  table  14 

5 so  mu.  Rocket  Launcher 
f \n  (ierman  destination  is  /;iven) 

Used  1IK  rocket,  designated  38  cm  RSprgr  4581 

9.  PP  254-5 

nun  Rocket  Projector 
fSu:i ntmor.se r)  mounted  on  tank: 
PzKpf^  IV 

Can  he  seen  at  the  Museum  of  Aberdeen 

Proving  Ground,  Md 

12 

•lilt*  mm  (hr)  Adolf  Ciun: 

[40.6  cm  SK  C/34 

Used  ammo:  III:  (40.C  cm  Gr  40,  Adolf  Gr  L/4.2, 

Sptgr  L/4.6  &  L/4.8)  and  IIKAP  (PzSprgr  L/4.4) 

5a,  pp  131-2 

•  idO  mm  ( 16- 54")  1  iowit/.er  called 

by  the  (icrmans  Gamma  Morser 

Used  heavy  A/C  shell:  42  cm  sGrlle 

5a,  r  132 

5a,  p  132 


ccording  to  \t, !.<•>■,  Coast  Artillery  Journal,  Jan  -  Feb  I'M 3,  pp  1 1-15,  the  followin';  heavy  ordnance  was  developed 
•  Juring  V.\t  I:  IT  cm  I,,  i  i  gun, 21  cm  I./10  Kl./f  5.  21  cm  I./1.50  (Parlsgeschutz  or  Famgeschutz),  21  cm.L/12 
howitzer,  23.5  cm  L/l  32  cm  I./132  gun  (Parisgeichutz  or  Ferngeschiitz),  24  cm  1./30  &•  I./40  Buns, 
i  (prestiinahly  called  Alpho),  28  cm  I./lO  A  L/45  guns,  28cm  I./I2  A  l./l  1  howitzers  (Schwere  Kusten 
1./50  gun,  30.5  cm  l./H  howitzer  (called  Bata  or  Sehwerer  Klistenmorser),  JO. 5  cm  l./l 2  howitzer  (SC 


Note:  According  to  V.I.ey,  Coast  Art)  J,  Jan- Feb  1913,  p  It',  the  word  Morser  referred  to  short  u 
with  Parrels  froth  12  <»  !'■  calipers  Ion);,  wliilc  the  word  Haubitzc  was  restricted  to  field  howitzer 
not  quite  tmilorm,  some  heavy  howitzers  were  called  Morser,  while  others  were  called  Houbitzen 

420  nun  Czech  and  Russian  Howitzers:  Same  as  above 

42  cm  Mrs(t)  and  4  2  ch>  II  (r) 

.Note:  Accord  in  | 

prior  or  <  . 

guns,  24.4  cm  howitzer 
Vustenhaubltze),  30.5  cm 

_ _  ........  .  . .  ...  er  (Sehwerer  Klistenmorser), 

30.5  cm  L/U,  iiowitzer  (called  Beta  09  L/16),  30.5  cm  L/17  howitzer  (nicknamed  Kortoune  in  honor  of  the  (ierman  15th 
century  gun),  35.0  cm  I./52.5  nun  (liuilt  by  the  Krupp  Co  for  the  Greek  battleship  Boslloos  Gheorgios  but  requisitioned  by 
the  Germans  before  it  was  delivered);  38.1  cin  1./45  coast  defense  gun  (nicknamed  Dor  longe  Emil),  12  cm  L/11  howitzer 
(called  M  or  KMK  L/14  Kutze  Marine  Kunone,  l.ange  14)  and  nicknamed  Dicke  Bertha  (fat  bertha,  not  refcrrinK  to  Frau 
bertha  von  Krupp),  Dlekos  Luder  (fatwench),  Tante  aus  Essen  (aunr  from  Hsscn),  crc  and  42  cin  L/16  howitzer  [called 
KMK,  Gamma  or  Eisenbohn  42  (railroad  42)].  It  has  to  be  mentioned  that  the  shells  for  the  Dicke  Bertha  were  usually  called 
;  Eiserne  Portion  firon  portion), while  the  shells  for  heavy,  flat  trajectory,  Naval  guns  were  nicknamed  Kohlenkoeten  (coal 
Iiox)  j  I 

According  to  the  above  author,  the  long  21  cm  und  23.5  cm  cuns  used  for  shelling  Paris  were  called  erroneously  Big^ 
Berthas. The  official  name  of  each  of  these  guns  was  Kaiser  Wilhelm  Geschlitz  but  was  usually  referred  to  as  Porlsgeschiitz 
or  Ferngeschiitz.  I  lie  crews  of  the  fiuns  made  no  distinction  between  the  two  types  and  called  them  Die  Periterin  (La 
Paris  ienne) 

!  The  term  Big  Bertha  should  be  reserved  (or  the  42  cm  L/14  howitzer  .nicknamed  by  the  Germans  the  Dicke  Berthe 

533,;(  nun  (21. I  I")  C.un,  designated  as  No  description  given  5b,  table  14 

G*rot  36 

5a,  p  133  and 


Can  be  seen  at  the  Museum  of  Aberdeen 
Proving  Ground,  Md  (See  also  under  I'anzet) 


Rif 


540  mm  (21.26'')  Heavy  Iiowitzer. 
i  54  cm  Karl  Mbrser  or  Karl  GerBt, 

'  called  also  self-ProprIled  Mortar  M  41 
Note:  According  to  G.U.Jurrctt,  "Achtung  Panzer,”  Greor  Oaks,  RDl,  Aberdeen,  Maryland  (1948),  p  98  there  were ^  510  mm 
and  610  mm  weapons  called  Thor  and  Karl  Mor.ars  (See  under  T).  Accnrding  to  '.V.I.ey,  Coast  Arty  J,  Jan-Feb  1943.  P  20 
the  Thor  was  likely  to  be  610  mm  but  some  observers  claimed  only  510  mm 

615  mm  (24.21"), Heavy  Howitzer:  Uscd^ME^abeli  called:  Gencl.oss  L/41  Ja,  p  133 

No'tt -C  Accord  in  g*  t  o  V.  L  ey ,  Coast  Artillew  Journal/lan-FebHW,  p  13.  the  Germans  used,  at  theaiege  of  Sevaatopol  the 
following  super-heavy  weapons:  610  mm  (appr  24*)  rifled  mortar  (ahort  howitzer),  690  mm  (appr  27*)  abort  Naval  rifled  gun, 
railroad  mounted  and  715  mm  (appr  28")  rifled  mortar  (shert  howitzer) 

800  mm  <31.5")  Super  Heavy  Gun:  Used  HF.  shell:  80  cm  Gustav  Gtanate,  which  ^  33;  Ref  12 

.  W)  cm  Gu.tavGa.chii.z, known  can  be  seen  at  the  Museum  of  Aberdeen  FkM  A»  "fe. 

also  as  Sevastopol  Gun.(See  also  Proving,  Ground,  Md  Field  Atty  ,  TO, 

No* e*L°S?Simon' stated ^  hi^book^Genuun  Research  in  World  Wat  1C,  j.Wil.y,  N  Y  (1947).  P  187  Ch.t.  "Krupp 
undertook  the  development  of  a  1500-tPn  tank  to  mount  the  90  cm  Krupp  gun  which  was  f*  ** 

designed  for  operation  In  built-up  areas.  This  development  wss  topped  Wore  the  war  ended  .  “ '  wh*r 

-sources  of  information  the  Sevastopol  Gun  was  80  cm. One  ol  the  photographs  lo  tl.e  files  of  Aberdeen  Fiovmg  Ground 
gives  the  csliber  of  Gustav  i.eschiitz  as  82  cm 
References:  See  p  226 

A^Jrlelmwd  British:  AA  Antiaircraft:  AC  Aircraft:  A/C  Anticoncrete:  AP  Armor-piercing:  A/P  Antipersonnel;  A/T  Anri- 
tark'  BC  Ballistic  cap  (windshield):  C  Capped:  CAP  CoW  automatic  pistol  (ammunition):  H/ see  feet  per  eecond:  HI  High 
explosive;  HoC  lloiiow  charge;  How  Howitzer;  I  or  In*  Incendiary;  lb  poundfs);  M  Model;  me*  matimum;  MO  Machine  gw; 

MP  Mzrhinc  Pistol;  muz  vel  muzzle  velocity;  os  ounce(s):  P0  Proving  Ground;  Ref  Reference;  rpm  rounds  per  minute;  JAP 
Semi-armor-piercing;  see  seconds);  T  Ttecer;  v  volume  (ol  a  hook):  Wt  Weight 

Garman:Sec  Ahbrcsintlons  at  the  end  of  German  vocabulary. 


Table  64  Wetteraprengstoffe 

(For  definition  of  Wettersprengstoffe  seep  22b) 
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•Moeakit  A)  tfaesball,  »3,  p  121  list*  both  W-Moneehites  as  non  gelatinized  explosives  - 

- Moaakit  lit  a isailar  to  W - AaanoftcahuaneB  ,W  -Detonitea.  W- l.ignositea  and  V -Westfalites 


Table  64  (corn’d) 


Ger  262  - 


,  Tile  explosives  of  Table  64  were  divided 
into  three  groups: 

A.  Ammon  talpetor-Wolterjprengstolle  (Ammonium 
Nitrate  Permissible  Explosives),  marked  in  Table  64 

•  above  as  Non-gel  (Non-Gclatinous) 

B.  Nitroglycerin-Wettersprongstoffe  (Nitroglycerin 
Permissible  Explosives),'  marked  in  Table  64  above  as 
Semi-pel  (Semi-gelatinous) 

C.  Geiatinbse-Yfoltcrsprer.gstoffe  (Gelatinous  Per¬ 

missible  Explosives),  marked  in  Table  64  above  as 
Gel  (Gelatinous) .  ... 

.  The  (A)  group  included  powdery  compositions  with 
a  NG  content  not  higher  than  53  and  a  density  of  about 
1.0.  Wetter  Ammohcahusit,  VP -Astralit,  Vf  -Uetonit,  Vf - 
l.ignosit,  V  -Monachit  and  W  Westfalit  belonged  to  this 
group.  They  were  suitable  for  blasting  soft  coal. 

•  The  (B)  group  included  partly  gelatinous  but  not  plastic 
compositions  containing  17-153  of  NG-NC  gel  and  had 
a  density  of  about  1.3.  Vetter- lialdurit  A,  W  -Bavarit  A, 
V  -Salit  A  and  W-Siegrit  A  belonged  to  this  group.  They 
wert  suitable  for  blasting  hard  coal  and  rock  seams. 

flic  (C)  group  included  gelatinous  (plastic)  explosives 
which  contained  about  303  of  NG-NC  gel  and  had  a 
density  up  to  1. 7.  U'etter-Arit  A,  Vf -Barbarit  A,  W-Carbonit, 
tf-Nohelit  and  W-Xasagic  belonged  to  this  group.  They 
were  suitable  for  blasting  hard  rock. 

Table  65  gives  the  properties  of  some  V’etter-Spreng- 
stoffe  listed  in  Table  64  (See  previous  page). 


Note:  According  to  Marshall,  v  3,  p  123,  nil  German  coal 
mining  explosives  contained  a  large  excess  of  oxygon 
This  achieved  two  purposes:  ' 

a)  It  lowered  the  brisance  of  an  explosive  so  that  the 
coal  would  not  be  broken  into  very  small  pieces 

b)  It  avoided  the  form  acton  of  carbon  monoxide  which 
is  undesirable  because  of  its  high  toxicity. 

Too  large  an  excess  of  oxygen  also  had  to  be  avoided 
because  it  caused  the  formation  of  nitrogen  oxides  which 
are  poisonous  (although  not  as  much  as  carbon  monoxide). 
References: 

l,J-Na<l“"1>  Schiess-  und  Sprengstoffe,  Steinkopf,  Dresden 
( 1927),  p  1 

2)  P.Naoum,  Nitroglycerin  etc,  Williams  &  Wilkins, 
Baltimore  (1928),  pp  389,  414-16,  428,  436-39  &  444 
3 K Explosives,  Churchill,  London,  v  1  (1917), 
v  3  ( 1932  pp  121-3 

4)  .J:PePin  l-ehallcur,  Poudres,  Explosifs,  et  Artifices, 
Bailliire,  Paris  (1935),  pp  411-14 

5)  C.Bcyling  &  K.Dreltopf,  Sprengstoffe  und  Zundmittcl, 
Springer,  Berlin  (1936),  pp  32,  100-05 

6)  Thorpe  s  Dictionary  of  Applied  Chemistry,  Longmans, 
Green,  London,  v  4  (1540),  pp  554-6 

„|3L^aou!n*  s  S  39,  54  (1944)  (Table  giving  properties 
of  W'-Detonit  A  and  V-Nohelit  A) 

8)  A.Scettbacher,  Spreng-  und  Schiesstoffe.  Raacher.  Zu¬ 
rich  f  1948),  p  91. 

(See  also  Schlagwetreraichere  Sprengstoffe  and  Sicheiheit*>- 
sprengstoffe). 


Weyel  Explosive*,  patented  in  1895,  were  based  on  a 
”f  MG  and  coal  tar  (creosote),  as  lor  instance: 
NG  ..7.0,  creosote  4.5,  collod  cotton  1.0,  Na  nitrate  53.0, 
rye  flour  9.0  and  Na  bicarbonate  5.5fi.  I 
Reference:  Daniel,  Dictionnairc,  Paris  M902),  p  808. 


Wgi1  21  cm.  An  air-to-air,  solid  propellent  rocket  developed 
in  1943.  Launching  weight  176  lb,  overall  length  3,7  ft, 
d'alneter  8.3"  and  velocity  (all  burnt),  1,050  fr/sec. 


Wind  Gun,  developed  during  WW  II  in  Stuttgart,  was  designs  ’ 
to  shoot  a  mass  of  nir  at  an  airplane  in  such  a  way  as  to 
bring  it  down.  The  energy  for  projecting  the  air  was 
supplied  by  heat  produced  on  burning  a  mixture  of  oxygen 
and  hydrogen.  It  was  claimed  that  the  air  shot  from  this 
gun  could  break  a  1  inch  boaid  at  a  range  of  200  meters, 
but  at  longer  ranges  it  was  not  effective  (See  drawing  below). 
Reference:  L.E.Simon  German  Research  in  WW  11,  Wiley, 
N  Y  (1947),  p  180. 


Wilhelm  Explosive*,  patented  in  1894,  were  manufactured 
by  Dynamit  A  -G.  E  g  : 

a)  Am  nitrate  90  and  aniline  tartrate  (neutral)  1055  i 

b)  Am  oxalate  94  and  naphthylamine  oxalate  63. 
Reference:  Daniel,  Dictionnairc,  Paris  (1902),  p  809. 


Wind  Tunnel  (Win die anal).  Many  wind  tunnels  were  used 
in  Germany  during  HI  II,  Of  these  the  following  were  used 
for  ballistic  testing  of  weapons  and  ammunition: 

a)  Supersonic  ballistic  tunnel  of  AVA  at  Gottingen 
was  capable  of  going  to  a  Machnumbcr  of  3. 7 

b)  Supersonic  tunnel  of  I IV A  at  Kochcl  was  capable 
of  going  to  a  Machnumbcr  of  4.4.  This  was  the  mightiest 
supersonic  wind  tunnel  in  Germany 

')  •'s:hsonie  wind  tunnels  for  testing  ballistics  of 
.  .  i  eel-*  v '4  to  lien*  Sriiftgsrt. 

iv.erous  le  wind  tunnels  for  tet-ting  sirersfu 
•  '  ns-id  to  the  following  organieatims:  AVA  nt 
•  •n,  LEA  ;n  Braunschweig,  LEA  sr  Munchen,  LGZ 
ii-ui  Stuttgart,  and  WVA  at  Kochel.  One  of  the  largest 
tunnels  (8  m  in  diameter) wan  under  construction  at  Otata) 
in  the  Bavarian  Alps 
(See  also  High  Speed  Tunnels) 

Abbreviations:  See  under  Warplants,  etc. 

References: 

1)  CIOS  Report  (1945),  PP  28-47 

2)  L.E.Simon,  German  Research  in  World  War  II,  I.Wiley.  N  Y  , 
(1947),  pp  16,  24-30,  131,  140-146  &  154-155. 

Wire  Command  Guldonce  System  for  Missiles.  Jk-e  under 
Guidance  Systems  for  Missiles. 

Vfltol.The  nume  given  to  synthetic  toluene. 


Wohl  Dynomltes,  pstented  in  1891,  were  based  on  the  low 
-freexmg  NG,  which  wss  prepd  hy  the  nitration  of  glycerin 
previously  heated  with  coned  sulfuric  acid  to  IW-lOO” 
and  then  cooled.  As  the  result  of  this  heating,  some 
polyglycerlnc*  were  formed  which  on  nitration  gave  low 
-ftecEIng  nliiopolvglycerlne. 

Reference:  Daniel,  Diciionnaire,  Paris  (1902),  p  811. 


WEAPONS 

(CALIBERS  310  m  m  TO  610  mm  ) 


ass'j 


*  ' ; 


310mm  GLOTT  CUN.MOUNTFn  ON  280 
RAILWAY  GUN  [28cm  K  5  (  E )  j  MOUNT 


4T0  rn  m  HOWITZER  (WEIGHT  OF  WE  A 
35  TONS,  WT  OF  PROJECTILE  1750  LB 
— ^  RANGE  14500  YDS) 


355  mm  HOWITZER  Ml  BARREL  ( PLACED 
ON  ;  TRANSPORT  CARRIER ") 


610  m  m  MORTAR^tHCR"  ( 1 ISED 
''AT  THE  SIEGE  OF  SEVASTOPOL  ) 


380  m  m  ROCKET 
PROJECTOR (38  cm 
BtURMMttRSER ), 
[PLACED  ON  PzKwST 
CHASSIS 


540,  mm  SELF-PROPELLED  MORTAR  KARL 
GERAT  ON  RAILROAD  TRUCKS  * 


540  m  m  BARREL  OF 
SELF-PROPELLED 
MORTAR  KARL  GERAT, 
PLACED  ON 
TRANSPORT  CARRIER 


l.cr  2M 


/  u ■ "  /  |  .  i'M  nuoutu  under  the  n.im<*  WPT  AO 

(  Wfdpulver  (  on,. ruction  !««..)  I...  V  .  '  WP  ,V;.®9 

Kotiwcilcr  I'ulvni  .hrik  n,„,„  V' 'cinigtc  koln- 

i„  the  Army  runs  oai;:'"  *>'"tcml,.rg  for  esc 

TIm'  composition  of  vci'C  po  wn,s"’  1"""  '"u,|  1  <’.il  """• 

ballisr.t,.  (|<«.f  |,.  'h  .*">»'•«  10  the 

u.„  <Ik  comp,, sit  „„  „f  t..lr, 

^  N<  S<J';  *«“!  sl» >H  quantity  of 

l|Ws»V  (Hof  1)  gives  for  UP  usd  after  WW 

■  N(  Wl'  central,!...  or  ..car, lit,  | .()  and  moisture 

H 1*  ft*  fences; 

l-an'stPwI.Vs'lV"”'’’''  -  Ma,i6f,S  '-H— .  Dunod, 
d)  I  .Harnett,  Explosives.  Van  Nostrand,  N  V  <  1*>1*»,  „  7s 

IfeJlinT^M'  l'<U  •  ‘'UlV,<  *  ,U' 

WPC  89.. Nee  under  Up  CVurfelpulver; 

w.$„u  j £,vi.n  Hexogen  (RllXiprepd  t)y  ,1,,. 

nitration  of  K  methyl. i„c  sulfonate  .See  . ier  Hexogen) 

Wurfclpulver .  See 

Wurgcbohrung  Geschiitz.S,.,.  Tap,  fed  bore  Lun. 

X-4  was  a  f in-stal.il ized  guided  missile  with  a  proximity 
fuacd  warhead  developed  especially  for  use  by  fjXer 
an,  s  against  enemy  bomber  formations;  It  was  propelled 
by  a  li'iuid  fuel  (Tonka  .VI)  and  an  oxygen  carrier  (Salbei) 
Some  experimental  models  were  uirK  drvir#>« 

df'-P)  l"Kr‘‘,licl1"  anj  "|,u,k'1’’  f'TM  '•>-IWS  (1«V>1),  pj, 

X-Roy  Equipment  (Kilntgencinrichtung).  A  short  description 

. .  in',,,s,ry  Is 

Sics.  Guid'd  Missifeii-S^  Ruhrsfhl  under  (iuided 


X-Stcff.  See  Tcta 


Zobel,  m  lim,  constructed  a  metallic  cartridge  consisting 
O  two  compartments  divided  hy  a  thin  partition.  In  one 
0  the  compartments  was  a  mixture  of  C.ii  carbide  and  ba 
peroxide,  while  the  other  contained  a  dilute  acid  solution 
On  breaking  the  partition  the  avid  reacted  with  carbide- 
and  peroxide  to  form  a  mixture  of  acetylene  and  oxygen 
which  immediately  exploded.  yb  " 

Reference:  Uaniel,  bictiounaire  (1902),  p  81-1. 

Zoiffchnur  (Time  Fuse),  called  in  the  USA  Safety  or 
blasting  Fuse.  See  under  Fuses  in  the  general  section. 

Zoftschnurzeit  zander  (Time  Igniter  With  ruse).  See  under 

(i93("'rp,f?^rsif,;;:f/j:rir'K-r'-  *u,d  u,*° in  i*r"sD*b°n 

by  rad',?!  y  sl'°r'  w,VC!i  scnt  ,rom  Planes 

I  lie  pores  ol  /.cll-lgelit  contained  nitrogen  generated 
w:tlun  the  material  by  special  proccn.i  involving*  tJie  o'e 
»f  a  sill, stance  known  ns  "Porofnr  N*'.  For  this  a  mixture 
consisting  ,  of  polyvinyl  chloride  95  and  Porofor  N  y; 

hminiieF  n  T  "  ,,(l"  ■*"<'  *»•«■«  the  mass  was 

ainn.iKd.  During  this  process  the  Porofor  N  dissolved 

\:.  Z<V  7  Ch  <’ir,!  <V,,'i"  ,*,“**;«*‘*  will'  tilt-  liberation  of  nitro- 

j  ,"  which  formed  liuhb  es  inside  the  mtteri.il.  Each  Schnorkel 
ubc  was  covered  with  /-ft  layers  ol  tl,e  above  porous 
laminate  each  layer  being  sepntate.l  from  the  oilier  by 
Interposing  carbon  Uni k  coated  pupcf,  which  was  slightly 
conductive  to  electricity.  It  wiin  assumed  that  the  incoming 
short  waves  from  a  radar  generated  convection  currents 

within  the  carbon  paper  mid  these  currents  were  sub¬ 
sequently  1,0 If,  red  if  not  completely  absorbed  u,  the 
laminate'..  Reflection  of  the  short  wave  was  thus  minimized 
I  not  rot"i  lejf  ly  abiotbc  I  hy  the  fnsu lining  mass. 

Ref,  fence:  (  IDS  Report  "  -Iff  (191',),  pp  29-10. 


/clipoeh.  See  under  Raschig'c,  White  !!lns,in<„  |«owl|rr. 
Zion  (  I  ,,,,. See  general  section. 

Nti**  mut:itless,l^Iropcr/ants,e|r  n^r^°  some  SGerman 

of  gun  barrels  fmm  erosion.  °rdtr  ‘°  P'°'ec'  ‘"'■do 

Z-Solz  the  name  given  to  \1 ,  r.  „ 
as  oxidizing  components  of  rod.  '  ^'"‘anganates  used 
T-Stoff  served  as  a  c  mhusti  b  propellants  in  which 
used  in  the  l  euerlilie  ,!o.  •  i  ,l'°",p0nen'-  A-Salz  was 

|  IV  ,,  i„)t  r.D>st,  as  described  below  (CIOS  10- 

Z-Stoff  N.  An  ;,.]„..o„s  soln  »l  sodium  permanganate  con- 
.  .m.n..  UK)  e  ,. f  MnO  Per  liter  bp  gr  1.1  at  20°  and  Ir  p  -H0° 
l.scl  as  a  liquid  catalyst  in  liquid  rocket  propeiiants  io 
assist  the  .leeo, „ position  of  hydrogen  pe.oxidc  which  served 
as  a  soun  e  of  oxygen  (CIOS  10-1  IS,  pp  H  &  fug 

Z'^tolf  N  was  used  in  summer  since  its  fr  p  is 
,  -8  ,  While  /-Stoff  <  Was  used  in  winter  (fr  p  -22°).  When 

/.-htoff  (.  or  N  IS  used  to  decompose  the  T-Stoff  (hydrogen 
ieroxidei  the  gaseous  products  contain  besides  water 
vapor  and  oxygen  some  small  particles  of  manganese 
dioxide.  Due  to  the  presence  of  these  particles,  the  gaseous 
mixture  thus  produced  is  not  suitable  for  driving  a  turbine 
but  can  l>e  used  for  other  purposes  such  as  in  assisted 
take-off  units  and  in  rockets.  When  it  is  necessary  to  obtain 
a  gaseous  mixture  free  of  MnO  the  decomposition  of 
*2,2  conducted  hy  means  of  a  solid  catalyst,  such 
as  desert  he, I  under  MP-14. 

Ziinder.Scc  Fuze. 

Zundersprcngkapsel-43.  A  separate  cap  and  detonator 
iissemoly  designed  for  use  in  some  mines  in  con¬ 

junction  with  a  tilt  type  igniter,  called  Kippziinder  43 
[  VM  9-19RS-2  (|>)S1)], 

Zundkroft.See  Initiirvermligen. 

Zundpo.rooeosntz.Sce  Cartridge  Case  I'ercussion  Primer. 
Compo s*i ti on^s ! ^'rosiuotO-Scc  i>rimary  and  Initialing 

f^miner^' 

for  gaseous  mines  (lur  ,Nehlagwette,;  ,uhen). 

Zundstoffe  oder  Initiolexplosivstoffe  (priming  Uniting 

.SJZSZ.  s"  l’rt“v  2FJ8SS 

,.!',!'H0Ol,,",Cnsificr)'  l*!nl,ion  •  Pro- 

r»3,r  •*-"  ■ij' 

Kclcrcrcc:  (  IOS  1I-(,H  (19K.ll.  p  7  (See  also  under  Ignition). 
Zun.hm.nder  Droll.  Sec  Progressive  Rifling. 

«re  dc.cVi,he<Mn,|*0j^(^^f^rJ^^P0|a'J^  lg,’j^'r.s  or  Primers) 
'''(l f  fm  ed  I  a  t  c  WOwIr«c'**«  ^Ho  W"  ?e  )  2"' ,eh,n* 

«i  %US3K  t4arw»8, 

Z w; xchm. tilnd.r, See  /.wi.chenl«.|„ng, 

ZwIschmtilindladeng.See  ZwIschenUdung. 


Get  ^C.J 


VOCABULARY 

OF 

GERMAN  ORDNANCE,  AMMUNITION  AND 
RELATED  TERMS  WITH  SOME 
ABBREVIATIONS 

(In  collaboration  with  H.  A.  Tl.ch  and  J.  F.  Houck  of 
Picatinny  Arsenal,  Davor,  Now  Jersey) 


Abbau 

Ab'oildung  (Abb) 

abblssen 

abbrechen 

abbrema.*n 

abbrenneo 

abdampfen;  abdunsten 
Abdrift  i 

.  abdrucktn  ...  • 

Abfallaaure 

Abfeuern 

Abfeurungavotrtchtuog  : 

■'  Abgang 
Abgangsfehier 
Abgangswlnlcel  • 

■"  Abgaae  rr/,';* 

abgiessen  ,  ; 

abknallen 
able  ni  stern 
Abkommen 

Abkommrohr  , 
Abkommschieasen 

aUcilhleo 
AM"ism  . 

Ablage  \  ;-h: ■  ■  v 

Ablagerung 

Ablenkung 

Aboabmc 

Abnahmeprufung 

Abnahmevorschrift 

abautxaa 

Abnotzung  dot  Rohrea 
Abol 

Abpralter 

Abprallwinkel 

Abproduct 

Abroiaakaopf 

Ahraies-scblaefe 

Abralaa-acbaur 

Abreleszttndet 

AbriUtusg 
Abasugoatfottchtot 
Abecbeidef;  Abrehclduflisvaf* 
rlebtong 


Miningfora),  dismantling( structure); 
decomposition 
Iliustratioa;  figure;  diagram 
i  to  release  gas 
to  break  off;  reaae 
to  brake;  atop 
'  to  burn  off;  deflagrate; 

|  finish  burning 

j  to  evaporate 
1  Drift 

to  pull  a  trigger;  fire  \ 

Waste  acid  ■  ' 

Flting  . 

I  Firing  mechanism;  release 
;!  mechanism (Mor) 

I  Discharge  O'*:  , 

Jump;  vertical  jutnp(Arty) 

■  Angle  of  departure 

l  Exhaust  gases  "Jvv  . 

I  to  Cast  metal;  pour  off;  decant; 
j  chem  warfare  agents 
I  *o  explode;  go  off;  fire  off 
!  to  decrepitate  .  - 

;  Deviation;  point  of  aim  (at  time 
of  filing) 

;  Subcaliber  tube  (G) 

■  ^ibcalibrr  fi-in.a 

*>Srev*r.tino 
Dump;  depot 
Storage;  deposit  1 
Deflection;  deviation 
Accepumce;  decrease 
Acceptance  test 
Specification 
to  wear  out  •  \ 

Bore  erosion  (G);  (see  Ausbreo- 
nung  dee  Rohres) 

Waste  oil  . 

Ricochet 
Angle  of  rieochst 
Waste  product;  by-product 
Fuse -cord  button  (HdGt) 

Firing  cord  loop  (HdGr) 

Funs  cotd|  lanyard  r..:;- 
Ftictloa  Igniter;  ripcord 
igniter 
Disarmament 
Vacuum  dnlccstor 
Separator 


sbschiesaen 

•b«eh)*ppen 

Ahschleudermaachine 

abschieudern 

Abschmelzdraht 

abschmierem 

Abschnitt 

Abschriigung 

Abschuss 

Abschussrohr 

sbsehen 

Abspsltung 

absptengen 

Abstand 

Abstandslsdung  HI? 


Abstandwerfen 

Abstandzunder;  Radio- 

gesteuertezundsr 

Asbstellbahnhof 

Abteilung 

Ahwehr 

Abwehrgeschutz 
Abwehrleuchtseicheo 
Abwcicbuog(dca  Ge  echos- 

•••>  v>-;. 

Abweiaer 

Abwerfen 

Abwurf 

AbwurfbehKlter 
Abwurfgetat;  Abwurf  vot- 
richtnng  •  \ 
Abwetfmunltlon 


Abwurfrnuclitalcben 

’  •-  •<;  /  • .  •.  •  •  . 

Abwerfscbacht 

Abwurf seknrobti  Abwwf- 

alelgerlU 

nbilehen 


to  ahoot  down;  discharge; 

fire 

te  tow 

Centrifuge;  catapult  (See  also 
Schleodermaschine) 
to  throw  with  a  sling 
Fuse  wire;  fusible  wire 
to  grease;  lubricate 
Sector;  area 

Sloping;  slope;  bevel;  taper 
Discharge 
Projector  (CWS) 
to  see;  aim;  take  sight  at 
Splitting  off;  cleavage;  sepa¬ 
ration 

to  blast;  burst 
Distance 

Prepared  hollow  charge, 

1?  kg  Hexogen  (RDX),  equip¬ 
ped  with  three  legs  to  pro¬ 
vide  the  desired  stand  off 
distance 
Pattern  bombieg 
Radio  proximity  fuze; 

VT  fuze 
,  Railroad  yard 
Detachment;  unit: 

Active  defence;  military 
security 

Defense  gun;  A  A  gun 
Alans  flat* 

Deviation;  drift(Proi) 

Cartridge  cate  deflector 
pfottctoc  . 
to  drop;  (ettieon 
Release  (bombing) 

Aortal  bead*  container 
Bomb  release  mechanism 

Utop  ammunition  such  ns 
aerial  bombs,  mines,  tor¬ 
pedoes  and  some  pyrotechnic 
Items. 

Aricnft  awoke  hlgesl  (lit 
Drep-taebkt-elgnnl) 

Bomb  rack 
Both  light 

toh«li(4*tokt)sdn*bff 


tier  ’(if. 


••••"•*  *  rigger 

Abzugsgung  Trigger  pull 

Abzugssrhnur  Firing  line;  lanyard 

Alizugvorrirhrung  Trigger  merhanism;  tiring 

mechanism 

Abzweigung  Branch;  junction  (RR) 

Acctessigiither;  Acetessigester  Kthyl  acetate 

Acetic  ae <A 
Axis;  axle 


Acer  satire 
Achse 

Adanisir;  DM 
Ad,. if  (Kauonej 
Aether 
Ago 

Aka  /.in 
Alt  ja 


Adamsite:diphcn>!amioocnloroarsine 
406  mm  coast  defense  cannon 
See  Xther 

Name  of  an  aircraft  manufacturing 

company 

Gum  arabic 

Boat  type  runner  placed  under  gun 
wheels  for  operation  in  deep  snow; 
(also  used  as  a  swamp  conveyance 
for'  wounded,  etc} 

Storage  battery;  accumulator 
Joint  Stock  Company;  Open  Corpo¬ 
ration 

Alarm  pistol;  blank  pistol 

Trip-wire  alarm  flare  equipment 

Trip-wire  alarm  flare  cartridge 

Alkali  •  cartridge  (oxygen 

breathing  apparatus) 

alkaline 

Alkalinity 

Alcohol;  ethanol 

general;  common 

Anvil 

Ammonium;  ammonia 

Ammonia 

Ammonal 

Ammonium  nitrate 
Ammonium  nitrate  explosive 


Akl  umolator 

Aktiengesellschaft  (A  -G  ) 

Alarmpistole 
Alarm  seh  ussgerat 
,  Aiarmschusspatronc 
Alkalipatrone 

alkali  sch  (alkal) 

Alkalirat;  Alkalizit'dt 
Alkohol  (Aik) 
allgcmcin 
Am  boss 
,  Ammon 
AmmonlaV. 

Ammonpulver 
.  Ammonsalpeter 
Ammonsalpeter  -  Sprengmit- 
tel  1  , 

Amorce ( see  also  /.undhutchen)  Paper  percussion  cap(toy  pistols) 


Annaherung 

Anpassung 

Anrufzeichen 

Ansauerung 

Ansa.  ;ung 

Anschlag 

Anschiesspatrone  (See 
also  Anw irmeschuss 
and  F.inschiessgeschoss) 
Anschluss 

Anschlussbahnhof 

Anschuss 

ansetzen(das  Geschoss) 

Aosetzer 

ansprengen 

Anstecicmagazin 

Anstellwinkel 

Anstoss 

ansrurmtn 

anvisieren 

Anwarmeschuss 

Anwendunv 

Anzahl  (Anz) 

Anzahl  der  Nuten 

Anzeiger 

Anzunder 

Arabin-gummi 

Arbeit 

Arbeit  sgeschutz 
Armee 


Amphibienkampfwagen 
.  Amt 

Anlangsdrall 

Anfangsdruck 

Anfangsgechwindigkeit 

Anlangsladung 

Anfeuchtung 


Anfcuerung 

Anfeuerungssatz 

Anluhrungszcichen 
Angriff 


Amphibian  combat  vehicle 

Office;  post;  employment;  business 

Initial  twist  of  rifling 

Initial  pressure 

Initial  (muzzle)  velocity 

Initial  charge 

Moistening;  damping; 

humidifying 

Combustible  composition  in  a 
flare  cartridge;  ignition 
Fulminating  compound; 
booster  charge;  igniter  train 
Quotation  marks 
Attack 


Anhiingcr(Anh);  Anhangewagen  Trailer 
Anhydri,  sierungsmittel  Dehydrating  agent 


Anker 

Ankerminc 

Anlndung;  Primarludung 


Anlage 

Anlasscr 

Anliufgcschwlndlgkeit 

A'llegppunkt 


Anchor;  armature;  rotor 
Anchored  mine;  moored 
mine 

Top  (primary)  charge  of 
a  blasting  cap  or  a 
detonator;  primer 
Installation;  annex; 
plant;  design 
Stutter 

Stnttlngftnke  off) speed 
Aiming  point 


Armeetevolver 
Arsenal;  Zeughaus 
Arsin 
Art 


Artillerie(A) 
Artillerie.leichte  (A) 
Artillerie.schwere  IsA) 

Artillerie,schwerste  (ssA) 

Artilleriewcseu 

Atznei;  Arzneimittel 
Arzt 

Ast  der  Flugoahn 
Atemgcrat 

Xther 

Athylarsindichlorld 
Athyldichlorartin 
iitzender  Kampstoff 
Atznatron 
nussere  Balllstlk 
iiusserr  Weite(aW) 
Atmoaphire  (Atm) 
Atnmbomhe 


Approximatior;  approach 

Adaptation 

Call  signal 

Acidification 

Suction 

Impact;  stroke;  aiming 
or  firing  position 
Cartridge  used  for 
adjustment  fire  and  lot 
wutmiug  up  a  gun;  warmer 
Joir  ing;  junction;  connection; 
something  annexed;  liaison 
Railroad  junction 
Sighting  shot 
to  ram 

Rammer;  ramrod  (G) 
to  blow  up;  blast 
Detachable  magazine 
Angle  of  yaw 
Collision;  impulse 
to  attack;  assault;  charge 
to  take  aim;  to  night 
Warming  -  up  shot 
Employment;  use 
Number;  quantity 
Number  of  grooves 
Index;  indicator 
Igniter;  lighter 
Gum  arabic 
Work;  labor;  job 
Roving  gun  (Arty) 

/trmy  (a  tactical  unit 
above  Army  Corps, 
distinguished  from  Heer. 
the  Army) 

Service  revolver 
Arsenal 
Arsine  (CWS) 

Kind;  sort;  variety; 

species;  pattern;  type; 

manner 

Artillery 

Light  artillery 

Medium  artillery 

(lit  Heavy) 

Heavy  artillery  (lit 
Heaviest) 

Gunnery;  Ballistics  (See 
also  Schiesswesen) 

Drug;  medicine 
Doctor;  physician; 
mcJical  officer 
Branch  of  trajectory 
Oxygen  apparatus  (lit 
Breathing  apparatus) 

Ether 

Ethyldichloroaraine  (CWS) 
Ethyldichloroaraine  (CWS) 
Blister  gas  (CWS) 

Caustic  soda  (NaOH) 
External  Ballistics 
External  diameter(ED) 
Atmosphere 
Atomic  bomb 


Gcr  267 


Aufbau 

aufbauchen;  aofhauschen 

Aufbauchung 

aufbrauchrn 

auibrausfn 

aiifbrechen 

aufdunstrn;  aufdunsten 
Auffnngsvorrichtung 
Auffordrr ungssignal  ( AS) 
Aufklarungspanzer 

'■ufladung 

Aufloslichkeit 

Aufnahme 

Aufplatzen 

Aufsatz 

Aufschlag 

Aufschlaggeschoss 

Aufschlaggranatc 

Aufschlagzunder(AZ) 

Au'aohiagzundc;  mit 

Verzogerung  (AZmV) 

Au.'schlagzunder  ohne 

Verzogerung  (AZoV) 

aufsehrauben 

Aufspaltung 

aufsprengeo 

Auf  stack  tcunitioa 
aufsteigeoder  Ast 
Aultaupunkt 
Aufrreff 

Auftreffgeschwindigkeit 

Auftreffpunkt 

Aufrreffwinkel 

Aufzug 

Augenbticks- 

Augenblickszunder 

Augenbliekzunder  mit 

Verzogerung 

Augenreizstoff 

Ausbau 

Ausbauehung 

Ausbeute 

Ausblaser 

Auabllihuog 

Ausbohrung 

Auabrennen 

Ausbrennung  dts  Laufea; 
Rohrabnutzung 

Ausdanpfung 

Auidehnuag 

Ausdunttuegi  Ausdllnitung 


Building  up;  structure;  super¬ 
structure,  i  e  sponson  and 
turret  (Tk)  synthesis 
to  swell  up;  pulf  up 
Bulge;  swelling 
fo  consume;  use  up 
to  effervesce 

to  break  up;  burst;  open  up 
to  evaporate 
Buffer 
Call  signal 

Light  armored  reconnaissance 
vehicle  (Se»  also  Panzer- 
spahwagen) 

Detonating  (base)  charge  of  a  cap 
Solubility 

Photographic  picture 

to  ezplode;  burst  open;  blow  up 

Rear  sight;  telescope  mount 

Impact;  percussion;  shock 

Impact  (percussion)  projectile 

Impact(percu8sioo)aheII 

Impact  (percussion)  fuze 

Impact  (percussion)  fuze 

with  delay 

Impact  fuze  without 

delay 

to  screw  in 
Splitting  up;  cleavage 
(of  compounds) 
to  blow  (blast  or  force) 
open 

Semi-fii  ed  ammunition 
Acaeoding  branch  (of  trajectory) 
Thaw  point 
Impact;  colllalon  , 

Terminal  velocity; 
striking  velocity 
Impact  point;  atriking 
point 

Angle  of  impact;  angle 

of  incidence 

Elevatot 

Inatantaneoua 

Instantaneous  nondelay 

fuze;  quick  fuze 

Instantaneous  fuze  with  delay 

Lacrimator  (CVS) 

Construction;  di amounting (G) 

Ezpaosiou;swelllag; 

enlargement 

Yield;  crop;  output 

Deflagration  without 

detonation 

Efflorescence 

Bored  hole;  bore  of  rifle 

to  burn  out  rifling;  erode 

Erosion  of  the  bore(G) 

(See  also  Abnuttung  dee 
Rohrs  a) 

Steaming  out 
Eipnneion 
Evaporation;  vapor 


Auseinandernehmen 

Ausfall 

Ausfuhrung  (Ausf) 

Ausgang 

Ausgleicher 

ausgluhen 

Ausguss 

Ausgussmorset 

ausharten 

auslhschen 

Ausloseeinrichtung 

Auslosehebel 

auslosen 

Ausnahmeladung 

Ausn  utzungskoef  fizient 

Ausreisser;  Fehlschuss 
Ausriistung 
ausschieasen  (Lauf) 

Ausschnitt 
Ausschwitzung 
aussere  Bailistik 
Aussprungwinkel 
Ausstossbuchse 

Ausstossen 

Ausstossladung 

Ausstossrohr 

Austrockner 

auswiegen 

Auawahl 

auswalzen 

auswlirmen 

Auawaachflasche 

Abwechselbar;  austauachbar 

auswechaelbares  Seeleo- 

rohr 

Auaweg 

Auaweichung 

Ausweia 

Auawerfer 

Auawertung 

Auswitterung 

auaziehen 

Auazieher 

Autofrettage 

Automat 

automatlaehe  Mine 
automatischea  Gewehr 
Axe;  Achse 
Azetylenaaueratoff- 
brenner 

Aaot;  Stickatoff(N) 


B 


Backbord 

Bahn 

Bahnhof 

Bajonett 


Taking  apart,  stripping 
Precipitation;  falling  out 
Design;  model;  ececution 
Exit;  departure;  start 
Compensator;  equilibrstor 
to  anneal;  to  ignire 
Lip;  spout;  casting 
Lipped  mortar 
to  temper;  harden 
to  extinguish;  put  out  (tire) 
Release  mechanism  (bombing) 
Release  lever 
to  uncouple;  release 
See  Sondertadung 
Utilization  coefficient; 
efficiency 
Stray  shot 

Equipment;  armament;  outfit 
to  wear  out  the  gun;  to  score 
the  bore 
Cut;  notch 
Exudation 
External  Ballistics 
Angle  of  teflection 
Smoke  caniatet  ejected  from 
projectile  on  burst 
to  expel,  eliminate 
Expelling  charge  of  a 
projectile;  burster 
Ejecting  tube;  torpedo 
launching  tube 
Desiccator 

to  weigh  out;  calibrate  by  weight 

Choice;  selection 

to  roll  out 

to  anneal;  toast 

Wash  bottle 

interchangeable 

Removable  (interchangeable) 

liner  in  a  gun 

Way  our;  outlet 
Deviation;  deflection;  detour 
Proof;  evidence,  trpen 
Ejector  (Grd) 

Valuation;  value 
Efflorescence;  detection  by  odor 
to  extract 
Extractor  (Ord) 

See  Kaltotreckuog 
Automat 
Automatic  mine 

Automatic  rifle;  submachine  sun 
Axis 

Oxacetyleoe  torch 
Nitrogen 


Port  side 

Way;  toad;  railroad;  trajectory 
Railroad  station 
BayonetfSee  also  Seitengeweht) 
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M.non  Mffvrrhtnfliinp 

K.ik.-  j 

Beacon;  navigation  guide 

H.ilkcnl.ifettc 

Beam  gun  carriage 

I'aU  t  n  wage 

beans  balance 

ballistischer  Beiwert 

Ballistic  coefficient 

h.il listischer  Hcndcl 

ballistic  pendulum 

Italian 

balloon;  carboy 

hand*  i  t or 

bandoleer;  shoulder-belt 

Bur 

Bear  (One  of  the  tanks)(See 

under  Panzer) 

hisisch(bas) 

basic 

Hattrric 

Hartery(Arty);  accumulator 

.  H..uart 

Type  of  construction 

Haul  ahr 

Year  of  rons..*uc*tion 

Haunu*grad;  He 

Degree  Baume;  Be' 

haumuollabfal! 

Cotton  waste;  cotton  (inters 

haumwolle 

cotton 

Hjusoldat 

Soldier  in  a  construction  unit 

Heamtcr;  Heamte 

Official;  civil  servant 

Beanspruchung 

Strain;  straining 

Berber 

Beaker 

Hedienung 

Gun  squad;  gun  crew;  service 

Hedruckimg 

Printing;  impression 

Befehl 

Order;  command 

HrfeuchtunK 

Moistening;  dampening 

Beglritartilleric 

Accompanying  artillery 

Beglcitgeschutz 

Accompanying  gun 

|4ehalter 

Container;  gasoline  tank 

Hcharrungsvcrmbgen 

Inertia;  force  of  inertia 

Bekrizung 

1' Heating  ,, 

Bvhvlfsntine 

Makeshift  mine 

Briheft 

Supplement  (The  word  is  some- 

' 

times  used  in  titles  in  journals 

such  as  Kolloidchemische 

■■  .  ■'  {  .  •*'  "  •'  .  , 

Beihefte) 

Bcibilfe 

Help;  assistance 

Beiladung 

Supplementary  (increment)  charge 
(such  as  in  non-fixed 
ammunition);  booster  charge; 
ignition  charge 

Brin 

Leg 

Brispiei 

Example 

Hrisszange 

Nippers;  pinchers 

Beitrag 

Contribution;  share 

betwagen(Beiw) 

Side  car 

Hr  i  wart 

Coefficient 

Brize 

Corrosive;  corrosion 

Brkapseln(der  Patronen- 

Priming(of  cartridge  cases) 

hulsen) 

bekapselte  Hulse 

Primed  cartridge  case 

bek  upfern 

to  copper 

Bciaden;  Rcladung 

Loading;  charging;  load;  cargo 

Urlagerung 

Siege 

Br  lagerungsgeschtitz 

Siege  gun 

Brlruchtung 

Lighting;  illumination 

Brlgicn 

Belgium 

Hrluftong 

Ventilation 

Brnzin 

Gasoline 

Benzol 

Benzene 

Bcobachtunsgsminc 

Observation  mine 

Beobachtungspatrone(  BPatr) 

Cartridge  with  a  smoke  producing 
projectile  used  ior  adjustment  fire 

Benlattungfdes  Ziindets) 

Fuze  cap 

Berg 

Mountain 

Bergart;  Bcrgbau(Bgb) 

Mining 

Berger-Mischung 

Berger-type  smoke  agent  (Zu 
dust  40  and  hexachloroetbane 

60%) 

BerggesrhiirzfBG) 

Mountain  gun  (See  also 
Gebirgsgeschutz) 

Bergmann 

Miner 

Bergwachs 

Mineral  wax;  ozocerite 

Bergwerk 

Minefcoal,  ore,  etc) 

Bergwerksprcngmittel 

Mining  explosive 

Bergwetter 

Damp  (Mining) 

Bergwolle;  Steinflachs 
Asbest 

Mineral  wool;  asbestos 

Bcricht 

Report;  notice;  information 

Bernstein 

Amber 

Bernsteinsaure 

Succinic  acid 

berittene  Artillerie 

Horse  artillery 

hersten 

to  burst;  explode 

Beriicksichtigung 

Consideration;  regard 

Beruf 

Calling;  occupation 

Besatz 

Stemming;  tamping(Sec  also 
Verdammen) 

Resatzung 

Garrison:  crew 

Besntzungsheer 

Army  of  occupation 

Beschadigung 

Damage;  injury 

Beschaffung 

Procurement(A  division  of 

i  ■ 

Heerrswuffenamt  in  charge 

of  procurement  of  amterials 
and  fin'shed  articles) 

Beschaftigung 

Occupation;  business 

fceichiessen 

to  proof  fire;  to  cannonade 

Beschiessung 

Bombardment 

Beschuss(Bs)  i 

Firing-shooting;  proof  fire 

Beschusspatrone(BsPatr) 

Proof  round  (high  pressure) 

besrhuss-sicher 

bulletproof 

beschiitzen 

to  protect 

BesclcrstCg 

Footbridge;  hasty  trestle 
(named  after  General  H.  von 
Beseler:  1850-1921) 

Bcsetzungarmec 

Army  of  occupation 

besonders(bes) 

especially;  singularly 

bespanntes  Geschutz 

Horse-drawn  gun 

Bcssemcrstahl 

Bessemer  steel 

Uestuud 

Stock;  (supplies;  equipment); 

inventory;  strength 

Bestandigkeit;  Stabilitat 

Stability  (See  also  Haltbarkeit) 

Bestatigung 

Confirmation 

Bestimmung 

Determination 

bestreichendes  Feuer 

Grazing  fiie(ArtyXSee  also 
Strichfeuer) 

Bestiickung 

Armament(AC  or  TkXSee  also 
Bewaffnung) 

Beton(Be;Bet) 

Concretefmade  with  cement) 

Betonbombe(BetB) 

Concrete  bomb 

Betonbunker 

Concrete  pillbox 

Betongranate(Betgr) 

Anticoncrete  shell(Ser  also 
Grapute  Beton) 

Betonturm 

Concrete  turret(Fort) 

Betriebvaniage 

Plant;  works 

Betriebsbereich 

Limits  of  operation 

Bertung(Bett)  [ 

Platform(KR  G);  base  (Fixed  G); 

...  '  '  ' ! 

foundation 

Bettungsgeschutz 

Platform  gun 

Beute  i 

Booty;  captured  materiel;  loot 

Beutcgesrbutz 

Captured  gun 

Beurel  j 

Bag;  pouch 

Hcutdkartuschc 

Hc»affnung 

bewcglich 

bew-glichrs  Geschtitz 
bcweglichc  Scheihc 
bewcgliches  Maschinen- 
gewehr 

Bcwcglichkeir 

ricwcgungskritg 

Bewcttcrung 

Bezirk(Bez) 

bczichungswcise(bzw) 

Hezug 

beziiglich 

iiild 

bildsam 

Bildur.gswarmc 

Bindvmitte! 

Binitrotoluol 

Biwak 

blank 

blunke  Vlaffen 
Blasaneriff 

blasenziehendcr  Kampfstoff 

Blart 

Blattchen 

Blattchmpulver<BlP) 

Blaukreuz(fllK) 

Blaupausc 

Blausaurc 

Blech 

Blechbii-hsr 

Blei 

bleichen 

Bleidraht 

Bleigeschoss 
Blrimantelgeschoss 
Blend  bombe 
Blende 

BlendkorpeKBK  1) 

Blesdungsschiessen 

blind 

Blindgiinger;  Bodenkrepier 
blindgeladen 
blindgeladene  Granate 
Blinkgerai;  Blinklampe 
Blitzkrieg 

Blitzlichtbombe;  Blitzlicht- 
cylindrische  Bumbe(BLC) 

Blitzachutz 

Blockverschlusa 

Boden 


Bod  en  tbatand  szunder 

Bodenabwehr 

Bodenanlage 

DodenaufschlagzUnder 

(BdAZ) 


Propellant  charge  in  a  bag 
Armament;  equipment 
mobile;  movable;  flexible 
Mexible  gun 
Moving  target 
Mobile  1  f  legible  !  ma¬ 
chine  gun 

Mobility;  maneuverability 
Mobile  warfare 
Ventilation  (Mining) 

District 

respectively;  or 

Datum;  reference;  relation 

referring  to;  with  reference  to 

Image;  figure 

plastic;  flexible;  ductile 

Heat  of  formation 

Binding  agent  or  materia!; 

adhesive 

Dinitrotoluene 

Bivouac 

bright;  clear;  amooth;  blank 
Hand  weapons;  artnes  blanches 
Cloud  attach;  cloud  gas  attack 
Yesicant  agent(CWS) 

Leaf;  blade;  sheet 
Lamina;  leaflet;  flake;  lamella 
Rectangular  flake  propellant 
Blue  cross(sternutatorsXOVS) 
Blueprint  . 

Hydrocyanic  acid(HCNXCWS) 
Sheet  metal 

Sheet  metal  container;  tin  can 
Lead 

to  bleach;  whiten 

Lead  wirefused  for  decoppering 

gun  tube) 

Lead  bullet 
Lead-jacketed  bullet 
Dazzle  bomb 
Gun  mantlet;  gun  shield 
Frangible  glas*  smoke  grenade; 
glass  bottle  grenade 
Smoke-screening  fire(Arty) 
blind;  dull;  inert 
Dud 

loaded  with  blank  ammunition 
Blank  shell 
Signs!  lamp 

Blitz  war;  lightning  war 
Photoflash  bomb;  photographic 
flash  bomb,  cylindrical 

Lightning  protection 
Block  action;  block-lock 
Ground;  earth;  base;  container 
for  bombs  (such  as  described 
in  TM  9-1985-2,  p  117) 

Base  delay-action  (use 
Ground  defense;  AA  defense 
Ground  installation 
Base  percussion  fuze 

.1 


Budenkammer  der  Granate 

Bodenkammerladung 

Bodenkammerschrapnell 

Bodcnkanzel 

Bodenkappe 
Bodenkrepierer 
Boden  la  fette(Bola) 
Bodenplatte 
Bodenrand 

Bodenreisserfder  llulse) 

Bodenrangfder  Patronen- 
hiilse) 

Bodenschwanz 

Bodenstutze 

Bodenziel 

BodenziinderfBdZ) 

Bogen 

Bogensrhuss 

Bogenspitzc 

Bohrgeschoss 

.  Bohrladung 

Bohrloch;  Mlnenrohr 
Bohrpatrone 

Bohrpatrone  88  (BhrPatr  88) 

Bohrpatrone  02(  BhrPatr  02) 

Bohrpatrone  28  (BhrPatr  -28) 

Bohrung 

Bolzen 

Boizeoblech 

Bolzenbuchse 

Bombard 

Bombardieriing;  Bombarde- 

ment 

Bombe 

Bombe  in  Felder  einge- 
teilt  ‘ 

Bomb  mit  Verzugszeir 
Bombenabwurf;  Bombenaus- 
losung 

Bombenbiindeltrager 

Bombenfatlkurre;  Bomben- 

flugbahn 

Bombenkopf 

Bombenlast 

Bombenschacht 

Bombensplitter 

Bombentorpedo 

Bombeotiliger;  Bomber  ial- 

gen 

Bombenvlsler;  Bombenitel- 
gerilt 


Base  chamber;  rear  burster 
of  a  projectile 
Base  charge( Amnio) 

Shrapnel  with  rear  burster 
Ball  turret;  ventral  turret 
(Ap) 

Base  cap  j  bottom  plate 
Diui 

Ventral  gun  mount  (Ap) 

Base  pla:e  (Mor) 

Flange;  rim 

Split  base;  ruptured  base 
(of  a  case) 

Rim(of  a  case) 

Tail(of  a  bomb); 
breech  end;  breech  ring(G); 
butt  asscmlby  (MU) 

Outrigger  support  (G) 

Ground  target 

Base  detonating  fuze(BDFz) 
Bow;  arc;  bend;  curve 
Curved  fire;  high-angle  fire 
Ogive  (Ammo) 

AP1IK  projectile  (HL  charge 
ezploded  after  the  armor  or 
concrete  was  pierced) 

Borehole  blasting  charge 
Borehole 

Blasting  cartridge;  prepared 
charge;  demolition  charge 
Demolition  cartridge  type  1888 
(containing  picric  acid) 
Demolition  cartridge,  type  1902 
(containing  75g  of  TNT) 
Demolition  cartridge,  type  1928 
(containing  lOOg  of  TNT) 

Bore;  caliber 

Bolt;  peg;  striker;  firing  pin; 
crossbow  bolt 
Washer;  rosette  (Arty) 

Compressed  air  gun 
Great  gun;  bombard 
Bombing;  bombardment 

Bomb 

Segment  bomb;  fragmentation  bomb 

Time  bomb 
Bomb  re'eaae 

Bomb  cluster  carrier;  cluster 
adapter 

Bomb  trajectory 

Bomb  note 

Bomb  load 

Bomb  rack 

Bomb  fragment 

Torpedo  bomb 

Bomb  carritr;  bomb  rack 

Bomb  sight 


Brennschluss 


End  o!  burning 

Note:  According  to  W.  Dornbcrger,  V-2,  Viking  Press, 
N  Y  (1954),  pp  9-14  the  above  word  is  used  in  liquid 
rockets  to  signify  the  moment  of  disappearance  of  the 
flame  issuing  from  the  tail  of  a  rocket.  The  English 
term  "all  burnt”  is  not  correct,  because  at  Brennsch- 
luss  considerable  quantities  of  fuel  may  still  be  left 


Hombenzwvler 

Knot 

Horde  lung 

HorJkanone(BK) 

Hord)afette(BI) 

BorJIand  Packet,  wciss 

Bor.lniunirton 

Hordwaffen 

Horsliure 

Biischungswinkcl 

Boutcil't.,  Flasche 

Bose 

Hrandfttr! 

Brandbomhef  HrlD 
Brandbumhenbiindel 

Btai  dll. ini  lirf.sui.li  us 
*2  and  liter! 

Brandgpschossf  BrCi) 

llrumlgr  inate(BrGr) 
Brandgranate  mit  Leucht- 
spur  (Brgr  ml. ’spur) 
Brandgranate  ohne  Leucht- 
spur(Brgr  ol.’spur) 

Brandkerngeschoss 

Hrandkuchen 

Brandloch 

Brandmittel;  Brandstoff 
Brandmunition 
Brandpanzergranate(Brpzgr) 
Rrandpfeil 

Brandsatz-Brandzeug 

Brandsprenggransre(Brsprgr) 

Brandstab 

brandwirkend 

Braunark 

Braunkohle 

Braunierung 

Braunstein 

Braunpulver 

Brause 

Brechung 

Breite 

Breitenfeuer 

Breitenstreuung 

Bretnae 

Bremarohr 

brennbar 

Brenndauer 

Brenngemiach 

Brenngeschwindtgk  eit 


Bomb  fuze 

Boat;  hull(of  a  flying  boat) 
Crimp;  crimping 
Gun  on  ship  or  airplane 
Gun  mount  on  ship  or  air¬ 
plane 

Beach  flare,  white 

Aircraft  ammunition 

Aircraft  armament;  tank 

armament 

Boric  acid 

Angle  of  slope 

Bottle 

Submarine  pen 
Fire;  incendiary;  gangrene 
Ir.ccndiary(lnc)  bomb 
Cluster  of  incendiary  bombs 
r tangible  incendiary  grenade; 
glass  bottle  incendiary  grenade; 
"Molotov  Cocktail” 

Incendiary  bullet;  incendiary 
projectile 
Incendiary  shell 
Incendiary  shell  with  tracer 

Incendiary  shell  without 
tracer 

Incendiary  bullet 
Incendiary  composition 
Vent;  flash  hole;  flame 
passage 

Incendiary  Agent 
Incendiary  ammunition 
AP  Inc  projectile 
Incendiary  arrow 
Incendiary  composition; 
Incendiary  filling 
HE-Inc  projectile 
Incendiarv  rod  (used  for 
destruction  of  documents,  etc) 
incendiary 

Liquid  used  in  tecoil  mechanism 
Lignite;  brown  coal 
Burnishing;  browning 
Manganese  dioxide(lit  Brown 
stone) 

Brown  powder 
Effervescence;  shower 
Breaking;  refraction 
Width 

Sweeping  fire 
See  Queratreuung 
Brake;  buffer(also  Rohrhremse) 
Brake  tube 

combustible;  burnable 
Duration  of  burning;  burning 
time(Fz,  etc) 

Liquid  combustion  minute, 
such  as  gasoline 
Burning  rate(Fz,  etc) 


in  the  tanks. 
Brennstoff 
Brenn  zunder(  BZ) 


Brennzunder  24 
Brenz- 

Brenzcatechin  ; 

Bren  zweinsSure 

Brettstiickmine 

brisanter  Sprengstoff; 

Brisanzsprengstoff 

Btisanz 

Brisanzgranate 

Brisanzmunition 

Brisanzschrapnell 

Brisanzsprengstoff; 

Brisanzpulvcr  J 

Brombenzylzyanid 

Btomzyan 

Bruch 

■  i ' 

Bruchlandung 
Bruchprobe 
Bruchstuck;  Splitter 
Briicke 

Bruckengluhzunder 


Brtickenzuoder 

Brumbar 


Bruno  NKanotie 

Brustschild 

Brustwehr 

Bruttogewicht 

B-Stoff 

Buchse(Bu) 

Biichse(Bu) 

Buchsenhandgranate  42(*) 

Buchaenkonaerven 

Biichscnpulver 

Bug 

Bugel 

Buggeschiitz 


Fuel;  gasoline;  Diesel 
fuel;  combustible 
Powder-train  fuze  (Sh); 
time  fuze(HdGr)  (lit 
Burning  fuze) 

Friction  type  igniter 
(4'/j  seconds) 

Pvro- 

Pyrocatechol 
Pyrotartaric  acid 
Pressure-boatd  land  mine 
High  explosive;  disruptive 
(brisant)  explocive 
Shattering  power;  hrisance 
High  explosive(HE)shell 
HE  ammunition 
HE  shrapnel 
HE;  brisant  powder 

Brombenzylcyanide(CWS) 
Cyanogen  bromide(CWS ) 
Fracture;  rupture;  crash 
(of  a  plane) 

Crash  landing 
Breaking  test 
Fragment 
Bridge;  platform 
Electric(bridge-!wire  of 
blasting  cap  (lit  Incan¬ 
descent  bridge-wire  igniter) 
Bridge-wire  igniter;  electric 
'big  cap 

Grizzly  Bear  (Sp  weapon) 
(See  under  Panzer  in  des¬ 
criptive  part) 

260  mm  Railway  Gun  (Sec 
under  Weapons) 

Breast  shield  (G);  chest 
protector 

Breastwork;  parapet 
Gross  weight 
Bromaceton(CWS) 

Bushing;  jack;  socket(Rad) 
Shotgun;  canister;  tin  can; 
title 

Norwegian, box  type, band- 
grenade  42 

Canned  food;  canned  ration 
Rifle  propellant 
Bow;  front;  nose 

Trigger  guard 
Bow  gun;  front  gun 
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Bugpanzcr 

Bunareifen 

Bund 

Bundel 

Bunker 

bunt 

iiuntkreuzmunitiou; 

Huntmucition 

Dun  t fere uzsc hies  sea 


Duntrauch(Eunrr) 
Buntschieesen 

Bus  sole 
Butre 

c 

t.ilciusgradfC) 

Ce  -Stoff 
C-Geschoss 
Chaussee 
Chemie 

Chemische  Kampfsloffr 
chemi  sch-mechnnischer 
Z under  41(CMZ  41) 
chemischer  Krieg 
chemischer  Ziinder  •’Buck" 
chiffrirren 
Chloranin 

Chlorarsinkampf  stoff 
(Clark  1) 

'  Chloratsprengmirtel 
Chloracetophenon-Chlor- 
pikrin-Losung 

Chloreyan 
Chlorgas 
Chlorkalk 
Chlorkolileiioxyd 
Chlorpikrin 
Chlorsulfonsaure 
Chlorvinyldichlorarsin 
Chlutwasserstoffsaure 
Clark  1 

Clark  II;  Cyan  Clark 
Construcktion(CXold 
spelling) 

Conto 

Conus 

Cyanchlorarsinkampfstof! 
(Clark  II) 

Cyanwasseratoff 

D 

Dach 
Dachkorn 


Front  armor 

Buna  tire;  synthetic  rubber 
;ire 

Band;  tie;  bundle;  alliance 
Bundle;  clusterfbombmg) 

CoiKiiete  emplacement; 
concrete  pillbox;  shelter; 
submarine  pen 

varicolored;  bright;  dazzling 
Ammunition  used  fui  Buntkrcuz- 
schiessen  (qv)  (lit  Multicolored 
cross  ammunition) (CVS) 
.Simultaneous  tiring  of  different  poi¬ 
son  gases  (com  separate  guns.  The 
gases  used  were  a  mixture  of  Veisa 
kreuz.  Gelbkreuz  and  Griinkreux, 
sometimes  together  with  Blaukreaz 
or  Schwarzkreoz  (CVS) 
multicolored  smoke 

Shooting  with  HE  and  chemical 

shell 

Compass 

lube;  vat 


Centigrade 

Cyanogen  bcomide(CWS) 
Streamlined  ahell 
Highway 
Chemistry 

Chemical  warfare  agents(CVS) 
Chemical-mechanical  igniter  41 

Chemical  warfare(CV) 

Chemical  cruah  igniter  "Buck” 
to  cipher;  code 
Chloramine-T  (CWS) 
DiphenylchlorarsinefOWS) 

Chlorate  explosive 
Chloracetophenone-Chloropicrin 

aolutioh(CVS) 

Cyanogen  chloridefCWS) 

Chlorine  gaa(CVS) 

Chlorinated  lime  (CaOCI,)(CWS) 
Phosgene;  carbonytchtoride(CWS) 
Chlorpicrin(CVS) 

Chlorsulfonic  acid(CWS) 
Lewisite(CVS) 

H.  Jrochloric  acid 
i  See  Chlorasinkamp.stoff 
See  Cyanchlorssinkampfstoff 

Type;  pattern;  brand  (See  also 
!  Konstruktion) 

Account 

Cone 

•  Diphenylcysnarsine(CVS) 

(See  also  Schwtrzkreux) 
Hydrocyanic  acid 


Roof 

Triangular  hoot  sight 


Dachluke 

Dampf 

Dampfer 

Dampfmaschine 

Dampfrohr 

Dampf  spannung 

Darstellung 

Dauerfeuer 

Dauerprobe 

Dauerprobe  einea  Laufes 

Dauerschusafeuer 

Deckblattchen 

Deckel 

Deckuug 

Deckungsloch 

Degen 

Dehnung 

Deich 

Demolierung 
demontieren;  von  der 
Lafette  nehmen 
Demontiergeachoas 
Denitrierung 
Detouation  sdruck 
Detonationsfahigkeit 


Detona'ionsgeaehwlndig 

keit 


•  ifWMtinnstcinperatuf 
Detonationsiibertragung 


Detonationswelle 

Det-nator 

deuten 

DeutgeschossfDeut- 

Gesch) 


Deutpatrone(DeutPatr) 

Deutschmark(DM) 

Deutung 

Dichte;  Dichtigkelt 

Dichtung 

Dichtungaderkel 

Dichtungsplatte 

Dichtungarlng 

dick 

dlckwandlg 

Dlenatwaffe 

^l^ykolnittat-BllIttcheo- 


Turret  hatch(Tk) 

Vapor;  steam 
Damper;  flash  hiderfG) 

Stesm  engine 
Steam  pipe 
Vapor  pressure 
Preparation;  production; 
manufacture 

Continuous  fire;  automatic 
fire;  fire  for  effect 
Resistance  test;  continuous 
teat 

Endurance  test  of  a  barrel 
Sustained  or  autoui..tiu  (ire 
Top  wad;  overshot  wad 
Cover 

Cover;  shelter 

Foxhole 

Sword 

Extension;  expansion 
Dyke 

Demolition 
to  dismount  a  gun 

Demountable  projectile 

Denitration 

Blast  pressure 

Ability  to  transmit  detonation 
throughout  the  mass  of  an 
explosive,  as  determined  in 
Germany  by  the  "Four-Cartridge 
Test- 

Velocity  of  detonationf  expressed 
in  meters  per  second) 

temperature  of  detonation 
Ability  to  transmit  detonation 
by  influence  from  one  cartridge 
to  another  placed  some  distance 
away  (as  determined  by  the  Gap 
Test  described  in  the  general 
section) 

Same  as  Exploslonawelle 
Detonator 

to  indicate;  explain;  interpret 
Projectile  giving  on  a  burnt  a 
cloud  of  colored  smoke  serving 
as  indicator;  indicator  projectile 

lodicator  cartridge(such  as  for 
grenade  pistol) 

See  Reichsmark 
Interpretation;  explanation 
Density 

Packing;  joining;  obturation 
Sealing  coverfSee  also 
Fiiessdecke!) 

Obturating  plate 

Obturating  ring;  gae-check  ring 

thlck{  dense 

thick-walled 

Service  weapon 

Diethyleneglyeol  dinltrate 
(DEGDN)  flaked  propellant 
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Diplienylcliiorarsin 
Diphenyl  cyansrsin 

Diskushandgranate 

Dobgerat 


Dncht 

Do-Gerar  J8 

Dolch 

Donaritparrone  !00  g 

Doppelbiichsc 
Doppellalette 
doppellaufig 
Doppelziinder(Dopp  Z) 

Mote:  Fuze  which  contains 
called  Pulverbrennziinder 
Dora  (Kanone)  ' : 

Draht(D) 

Drahtnotz 

Drahtrohr  '■  i'1 

Drahtschere 
Drahtzange 
Drill 

(gleichblcibender  Drall) 
(zunehmender  Drall) 

Drallabweichung;  Seitenab- 

weichu.ig 

Drallange 

Drallwinkel 

Drallzuge 

Drang 

Dreh- 

Drel.bank 

Drehkuppel 

Drehscheibenlafette  :;'r 
Drehtum 
Drehverschluss 
Drehzahl 

Drehzahtmesser 
Dreiachslafette 
Dreibein;  Dreifuaa 
Dreibeiniafettc 
Dreiergemisch 

Dreifachziinder 


Drelfusslafatte 


DCCDN  propellant 
See  Chlorarsinkampfstoff 
Diphenyl  araine  Cyanide,  called 
also  CyanchlorarainkampfatoFf 
Hand  grenade  in  the  form 
of  n  disk 

Launcher  for  firing  simul¬ 
taneously  up  to  (55  rockets, 
such  as  TaifunfTM  9-1985-3, 

P  223) 

Wick 

l-auneher  for  150  mm  rockets 
<15  cm  W'urlkorper  41  Sprang 
and  Wurfgranate  41Nb) 

Dagger 

Demolition  cartridge  with  lOOg 

of  Donarite 

Double-barieled  rifle 

Two-barreled  mount 

double-barreled 

Time  and  percussion  fuze  (lit 

Double  action  fuze);  combination 

fuze 

powdsr-train  ignition  element  is 

Same  as  Sevastopol  Guo,  called 

also  Gustav  Geachutz 

Wire 

Wire  net;  wire  mesh 
Wire-wound  gun  barrel 
Wire  cutters 

Pliers(for  handling  wire) 

Rifling  twist  (in  a  gun);  spin  (of 
a  projectile);  pitch  of  rifling 
(Uniform  twist)  ;  !  .  v 
(Increasing  twist;  progressive 
rifling) 

Drift  (due  tu  spin  of  projertile) 

Length  of  twist(rifling) 

Angle  of  rifling;  pitch  of  rifling 
Grooves(Rifling) 

Throng;  pressure;  impulse 

Rotary;  totating 

Lathe 

Revolving  c  ipola 

Gun  carriage  on  turntable 

Revolving  turret 

Revolving  breech  mechanism 

Number  of  revolutions  per  minute 

(rpm) 

Tachometer 
Triasial  mount  (G) 

Tripod 

Tripod  gun  mount 
Triple  mizture  (gasoline  50, 
benzene  40  and  alcohol  \Q%) 
Triple-action  fuze;  combination 
fuze  (superquick,  delay  and 
time) 

Tripod  gun  mount 


Drilling 

Druck 

Druckbolzen 
Drurkfeatigkeit 
Druckknopfztinder  42 

Druckkugel 

Druckwelle 

Druckziinder  35(DZ  35) 
D-Stoff 

Dumdum  Geschosa(DdG) 

Dunkelkammer 

diinn 

Dunst 

durchbrechen 

durchbrennen 

Durchbruchkampfwagen 

Durchdringung 
durch  laden 
Durchmesser  (/) 
Durchschieasen;  Durch- 
schuss 
Durchschlag 

Durchechlagkraft 

Durchschaitt 

;  Durchachnittpanzerstiirke 
Durchtrankung 
DiSse  (DU) 

Duaenjiiger 

Diisenrohr 

Dilsenwaffe(DuW) 

Dynamitgescbtitz 


E-100(Panzer) 

Hcke 

Ei  (pi  Eier) 
eichcn 
Eichung 
Eierhandgranate 

Einabzug 

Eintfscherung 

Einbau 

Einbruchafeuer 

Eindampfung 


1  hrcc-barrdcd  bunting  gun, 
usually  with  two  smooth  bore 
and  one  rifled  barrels 
Pressure;  compression;  print 
Buffer  bolt 

Compressive  strength 
Pushbutton  rocket  igniter  or 
snap  igniter,  pattern  42 
Land  mine  operated  by 
pressure 
Pressure  wave 

Pressure  fuze;  pressure  igniter 
push  igniter,  type  35 
Dimethylaulfate(CWS) 

Dumdum  bullet 
Darkroom 

thin;  dilute;  slender 
Vapor;  haze;  smoke;  fine  shot; 
small  shot;"dunst  shot" 
to  break  through;  pierce 
to  burn  out 

Land  cruiser  (lit  Breaking 
through  combat  car) 

Penetration 

to  load(a  magazine  or  belt) 

Diameter 

Perforation 

Penetration;  filter;  screen; 
punch;  carbon  copy 
Force  of  penetration; 
perforating  power 
Average;  mean;  cross  section 
Average  thickness  of  armor 
Saturation;  impregnation 
Injector;  jet;  nozzle;  vent 
(Rocket) 

Jet-fighter  plane 
Blast  pipe 

Jet-propelled  projectile, 
such  as  Panzerfaust  (lit 
Vent  weapon) 

Pneumatic  gun  shooting 
projectiles  filled  with  dyanmite 

E 

One  of  the  heavy  tanks  (See 
under  Panzer) 

Comer;  angle 

E*g 

to  calibrate 
Calibration;  ajustment 
Egg-shaped  hand  grenade; 
r'aeapp'-  hsr.i  grsr.sdc 
Single  trigger 
Incineration;  complete 
combustion 
Mounting;  installation 
Assault  fire 
Evaporation 


Eindecker 

Eindrehung 

Eindrehung  der  Patronen- 

hiilse 

eindringen 

F.indruck 

einfach 

Eu.fallwinkel 

Einfeuer 

Einflussrohr 

•einfilhren 

Eingang 

Eingangszundung 

Ei.igiessung 

Einheit 

Einheitsgeschoss 

Einheitsgeschutz 

Einhcitsgewicht 

Einheitsgranate 

Einheitsmunition 

Einheitsoatrone 

Einheitspulver(EP) 

F.inheitswaffe 

Einheitszunder 

E  ini  age 

Einlagerung 

Einlaufgewehr 

Eiolegerohr 

Einpressen  des  Geschosses 
in  die  Ziige 
einrasten 
e  inrich  ten 

Einrichtung  '  f 

Eiosauerung 

Einschiesaen 

Einachieaageacnoas  (See 

alao  Anachieaapatrone  and 

Anwarmeschuss) 

Einschieaaziel 

Einschiffung 

Eiaachlag 

Einachnitt 

Einschusa 

einsetzen 

Einspritzduse 

Eir.atecklauf;  Einateckrohr 

Einateckmagazin 

einstellen 

Einatellring;  Stcllring 
E  in  t  a  uchre  fr  ah  tometer 
einvieieren 
Einzellademagazin 

Einzellader 

Einzelicbuat 

Einzelscbusafeuer 

Einzelaternpatrone 

Eia 

Elaenbahn(E) 


Monoplane 
Slot;  groove 

Neck  of  the  cartridge  case 

to  penetrate;  press  in;  infiltrate 
Impression 
simple 

Angle  of  impact 
Single  shot  fire 
Inlet  pipe 
to  adopt;  introduce 
Entrance;  introduction 
Priming  charge 
Pouring  in 
Unit;  unity 
Standard  projectile;  combined  shell 
Universal  piece ;  dual-purpose  gun 
Specific  gravity 

Combination  HE  and  shrapnel  shell 
Fixed  ammunition 
Standard  cartridge 
Standard  propellant  (See  descrip 
tive  section) 

Dual-purpose  weapon 
Standard  fuze;  combination  fuze 
Insert 
Storage 

Single  barrel  gun 
Subcaliber  tube;  liner 
Forcemeat  of  a  projectile  into 
rifling;  engraving 
to  engage;  ram  home;  lock 
to'adjustffire,  ere) 

Installation;  es  dishment 
Acidification 

Adjustment  fire;  trial  fite; 
target(iange)  finding ' 

Range  finding  bullet;  projectile 
used  for  adjustment  fite;  round  to 
locate  target/warmer" 

Adjustment  target 
Embarkation 
Impact;  strike 
Notch;  cut 
Hit 

to  commit;  insert 
Injection  nozzle 
Subcaliber  tube;  insert  barrel; 
adapter 

Detachable  magazine 
to  adjust  or  set(Fz,  etc);  cease 
fire;  tune  io(Rad) 

Adjusting  ring(Fz) 

Immersion  refractometer 
to  sight  in 

Single-loading  magazino(for 
repeating  fire  ) 

Single-loader;  single  shot 
weapon 

Single  shot;  single  round 
Slagle  shot  flre(  in  contrast 
to  bursts ) 

Single  star  cartridge 
Ice 

Rellroed(RR)|  railway 
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Eisenbahngeschutz 
Eisenbahnhaubitze 
Eisenhahnlafette 
Eiaenbahnpanzerzug 
E i sen bahnsch  iene 
Eisenbetonbau 

Eisenblech 
Eisrnwalze 
EisminefEisM;  KsMi) 

(See  also  Flascheneismine) 
Eiweiss 
Elektton 

Elefant 


empfindlich 
empfindlicher  Aufschlag- 
ziindet(EAZ) 
empfindlicher  Kopfzun- 
deKEKZ) 

empfindlicher  Zunder(EZ) 

Empfindlichkeit 

Enddrall 

Enddruck 

Ende 

Endgeschwindigkeit; 
Reatgeschwindigkeit 
Endwucht 
.  Enge 
Entenfliote 
Entfernung(E) 

Enfemungsgeritt;  Entfer- 

nungsmesser;  Entfer- 

nungszeiger 

Entfeuchter 

Entflammung 

Entflammungaprobe 

Entgiftung 

entkupfern 

Entkupferungsmlttel 

entlasteo 

EntlastungszunderfEZ) 

entluften 

Entriegelung 
entscblirfern(ZUnder) 
entclchern 


Entslcberungeflugel 
entspannen 

entwaffnea 
eatwHnsern 
EatwSnserungagrnben 
entiiinden 
EnttUadllcbkelt 
EattUaduagstemperatur 


Railroad  gt-n 
Railroad  howitzer 
Railroad  mounting(G} 

Armored  railroad  train 
Rail 

Re  inferred  concrete 
construction 
Sheet  iron 

Iron  roller  (in  clearing  of  mines) 

A/P  bottle  mine  (lit  Ice  mine) 

White  of  egg;  albumin 
Electron  (trade  name  for 
AI-Mg  alloy) 

"Elephant”  tank  destroyer  (See 
under  Panzer  in  descriptive 
part) 
sensitive 

Superquick  impact  fuze 

Sensitive  type  of  PD  Fz; 
all  ways  fuze 

Superquick  fuze;  high-sensitivity 
fuze  (See  also  Schnellzundet) 
Sensitiveneas;  sensitivity 
Terminal  twist  of  rifling 
Final  pressure 
End;  limit;  termination 
Terminal  velocity;  remaining 
velocity 

Remaining  energy 
Narrowness;  closeness 
Duck  gun 

Range;  distance  (See  also 
Schussweite) 

Range  finder;  range 
indicator 

Desiccator 
Inflammation;  flash 
Flash  test 
Detoxication;  decootaminationfCWS) 
to  decopper 

Decoppering  agent  (such  as 
Pb  wire) 

to  relieve  (of  pressure'' 

Antiliftir.g  igniter  (with  HE 
charge) 

to  ventilate;  to  bleed  recoil 

mechanism 

Unlocking 

to  unprime  (Fz) 

to  disengage  or  release  the 

safety  device  (Wp);  to  arm  or  to 

activate  (Mi  or  B) 

Arming  vaoe(B) 
to  uncock;  to  relieve  tension; 
to  let  the  firing  pin  down 
to  disarm 

to  free  from  water;  dehydrate 

Drainage  ditch 

to  Ignite 

Flemmeblllty 

Ignition  (inflammation) 

temperature 
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Erdartiller’e 

l.rdbebenbombe 

Erde 

Erdmtne;  Landmine 

Erdol 

Erdziel 

Erfo'sehung 

Erganzung 

Ergebnis 

F.rhirzung 

Erhohung 

Erkennung 

Erklnrung 

Krmudungskamplstolf 
Ermud  ung  s  sc  h  ie  s  s  en 
Erprobungsplatz;  Waffen- 
prufungsplatz 
„  Ersatz(£rXSee  also 
Surrogat) 

Ersatzsprengstiffe(ErS) 

Etsatzstlick(Erst) 


Ersatztril 
Erschurterung 
Erstarrung  1 
erstickender  Kampfstoff 
Erwarmung 
Erweichung  : 
erwidern 

Erwiderungsfeuer 

F.rz 

Erzeuger 

Esau 

Esche 

Esse 

Esaig 

Essigiither 

Essiggeist 

Easigsiiure 

Exerzierbombe(EsB) 

Exerziergescboss(ExG) 

Exerziermarsch 

Exerzierinunition(EiMun) 

Exerzierpstrone(ExPatr) 

Expansiooageschoss 

explodierbar;  explosibel 
explodieren 
E  .plosibilitat 
Fxplosionsdrurk 
Explosionsfabigkeit 
Explobionsgeschos* 
Kxplosionskraft;  Explosiv- 
kraft 

Explosionsstoss 

Exploslonstemperatur 

Exploslonswiitme 

Explosionswelle 

Exploslvgeschoss 

Exploslvstoff 


I  Artillery  used  against  ground  targets 
(as  distinguished  from  AA  Arty) 
Earthquake  bomb 
Earth;  soil;  ground  (electrical) 

l.and  mine 
Petroleum 
Ground  target 
Investigation;  research 
Completion;  supplement; 
replacement(s);  reserve(s) 

Result;  yield;  score 
Heating 

Quadrant  elevation(Guny) 

Detection;  recognition 
Explanation;  declaration 
Harassing  agent(CWS) 

Harassing  fixe:  gas-shell  fire 
Proving  ground;  place  for  testing 
weapons 

Substitute;  replacement; 
synthetic  material;  spare  part 
Substitute  explosive 
Spare  part;  inert  piece  resembling 
in  appearance  a  fuze  found  in 
front  section  of  some  projectiles 
Substitute  part;  spare  part 
Concussion;  shock 
Solidification;  congelation 
Asphixiatiog  gas;  lung  irritaot(CWS) 
Warming;  heating 
Softening 
to  reply;  return 
Retaliation  fire;  counterfire 
Ore;  metal  especially  bronze 
Producer;  generator;  manufacturer 
Nickname  for  1000  kg,  AP  bomb, 
called  in  Ger"1000  kg  SD" 

Ash;  ash  tree 

Forge;  hearth;  chimney;  stack 

Vinegar 

Ethyl  acetate 

Acetone 

Acetic  acid 

Drill(praet1ce)homb;  dummy  bomb 
DtilKdummy/r  reject  lie 
Training  hike 
1  Drill(dummy)ammuni  tion 
Drili(dummy  ^cartridge 
Expanding  bullet;  hollow  point 
bullet 

explosive;  explodable 
;  to  explode 
Explodsbillty 
Explosion  pressure 
Esplosibility 
HE  projectile 
Explosive  force  or  power 

Explosive  impact 
Exploilon  temperature 
Heat  of  explosion 
Explosion  wave;  shock  wave 
Explosive  bullet 
Explosive;  explosive  substance 
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Fabrik 

Fach 

Fackel 

Faden 

Fadenpulver 

fahrbar 

Fabrer 

Fal,rgestell(Fg;  Fgst) 

Fahrrad 

Fahrzeug 

Fallblockverschluss 

Fallhohe 

Failkessel 

F  allprobe 

FaIlschirm(FS) 

FallschirmbombefFB) 

FellschirmgewehKFGew) 

Fallschirmjiigergewt..>-42 

(KFG-42) 

Fallschirmleuchtkugel; 

Fallscliirmleuchtbombe 

Fallschirmleuchtpstrone 

Fallschirmpatrone  fiir 
Windmessung 
Fallschirmrakete 
F  all  schirmrauchpatrone 

Fallsehirmrauchzeichen 

Fallwinket 

FliPung 

FallzUnder 

Fnngnerz 
fangen 
Far  be 

Faschine(Fasch) 


Faaer 

Fassnebelzerstauber 

Faust 

Faustfeuerwaffe 

Faustpetrone 

F-Boot 

Feder 

Federantrieb 
Federkapsel 
Federkraf  t 
Fehler 

feinkornlgea  Pulver 
Feld 

Feldbahn(Feba) 

FeldgeacbiitzfFGeach) 

Felder 

Felder  und  ZUge 

FeldhaubltzefFH) 

Fetdkanoee(FK) 


Exudate;  exudation 


Factory;  works 
Branch;  department;  trade; 
branch  of  knowledge 
Flare;  torch 

Thread;  filament;  string 
String  propellant 
passable;  transportable;  portable 
Driver  (of  a  car) 

Chassis 
Bicycle 
Vehicle;  craf  t 
Drop  hammer 
Height  of  drop 
Precipitating  vessel 
Drop  test;  impact  test 
Parachute  . 

Parachute  bomb 
Parachutist's  automatic  rifle 
Paratroop  fully  automatic  rifle 

Parachute  flare 

Parachute-flare  cartridge  for 
signal  pistol 

Cartridge  with  parachute  for 
measuring  wind  velocity 
Parachute  rocket  signal 
Smoke  signal  cartridge  with 
parachute 

Parachute  smoke  signal 
Angle  of  fall 
Precipitation 
Percussion  fuze  (lit 
drop  fuze) 

Antisubmarine  net 
to  ca'ch;  capture 
Color;  dye;  pigment 
Fascine  (bundle  of  sticks  for 
the  strengthening  of  field 
fortifications) 

Fiber;  filament 
Smoke  sprayer  (barrel) 

Fiat;  grasp 
Hand  gun 

Fiat  Cartridge;  HoC  rocket 
(See  description) 

Tank  landing  craft 
Feather;  pen;  spring 
Spring  action  (clnckwork  fuze) 
Cap  over  a  spring 
Elasticity 
Error;  defect;  miaa 
Fine-grained  propellant 
Field;  Iand(rifling);  ground 
Field  railroad(narrow-gage) 

Field  piece;  field  gun 
LaadafOrd) 

Land*  and  groove  s(Ord) 

Field  howitser 
Field  cannon 
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Feldpatrooe(FPatr) 

Field  gun  cartridge(Fix  Ammo) 

Fcucrwerkskbrpcr 

Feldpolizei(Fepo) 

Field  police 

Filtcrbiichsc 

Feldscher 

Army  medic 

Filz 

Feldwebel(KldwJ 

Staff  sergeant  (except  in  Arty  &  Cavy)F'l=Pr°pfen 

Feldzeugiager 

Ordnance  depot 

i  ia(Mugttbwelif) 

Ferdinand 

SP  mount  (See  under  Panzer) 

Flachbahn 

fern 

far;  distant 

Fliiehc 

Ferngeschoss(FGesch) 

Long-range  projectile 

Flarhfeuer 

Ferogeschiitz;  Ferokampf- 
gescbutzfFKG) 

Long-range  gun 

Fiachfeuergeschutz 

Flachkopfgcschnis 

Frrngesteuertes  Geschoss 

Guided  missile 

flackern 

Fernladung 

L.mg-range  propellent  charge 

Fladdermine 

Fernrohr 

Telescope 

Flaggschiff 

Ferosehen(Fesh) 

Television 

Flsk(Flugabwehrkanoue) 

Fern  sprechetf  Fsp) 

Telephone 

Flakmaschinengewehr 

Fernsteuer  Gerat 

Remote  control  guidsnee  for 
winged  missiles,  such  as  V-l 

Flakpanzr*r 

rciiihicuciuug 

Remote  coatroi;  guidance 

Flakvierling 

Fcrcigung 

Making  ready;  manufacture 

Fertigungs  jahr 

Fertig:  under 

Year  of  manufacture 

Flammendampfer 

Ready-fixed  fuze 

Flammenstrahl 

Fesselbsllon(FessB) 

Captive  balloon;  sausage  balloon 

Flammenwerfet(FmW) 

lest  eingebautes 

Fixed  machine  gun 

'  ! 

Maschinengewehr 

F 1  ammen  werferpan  zerwa  gen 

Featigkeit 

Strength;  resistance;  solidity 

Flanscb 

Featlcgepunkt 

Reference  point 

Flanschgeachoss 

lestatellen 

to  establish;  ascertain;  fix 

Featun^Feat) 

Fortress;  fort 

Flaschensiamine(FlEsMi) 

Fearungsartillerie 

Fortress  artillery 

FestungaHak(FF) 

Fortress  AA  gun 

Flata(  Flammen  werfertank) 

Festuugsgesebutz 

Fortress  gun 

Flattermine 

Festuagsgraben 

Moat 

Fia-Vnffe 

Featungskrieg 

Siege  warfare 

Flieger 

lett 

fatty;  oily 

Fliegeiabwehr 

feuebt 

moist;  humid 

Fliegerbombe 

Feuchter 

Humidifier 

Fliegerdiehatutze(FlDSt) 

Feuchtigkeitagehalt 

Moisture  content 

Fli  egerleitpanzer 

Feuer 

Fire 

Feoerbereich 

Fire  zone;  reage 

feuerbestandig 

Feuerdampfer;  Flammen- 

fireproof 

Fliegerleuchcpistole 

Flash  hider;  flash  damper 

Fliehbacke 

d ampler;  Mundungafeuerdifmp- 
fer 

feuerfeat;  feuersicher 

Flichbaikenfcder 

fireproof 

Fliehbolzen 

feuergebihrlicb 

inflammable,  liable  to  catch  fire 

Feuergewicht 

Yeighr  of  gun  in  action 

Fliehkraft 

Feucrhdhe 

Height  of  muzzle 

F]iessdeckeI(Dichtuogs- 

Feueriger  Schwaden 

Firedampfcoal  mine) 

deckel) 

Feuerkraft 

Firepower 

Feuerkunst;  Feuerwerk; 

Pyrotechoic*  ,  fireworks; 

Feuerwerkerei  ;  Pytotechnik 

pyrotechny 

Feuerleitgerat 

Fire  control  instrument 

Feuetleitung 

Fire  control 

Feuerloscher 

Fire  extinguisher 

Feuerloachmittel 

Fire  extinguishing  substance 

Flinte 

Feuerrohr 

-  Firearm;  fire  tube;  flue 

Flotte 

Feuerschiff 

Lightship 

Flug 

feuetaicber 

See  feuetfeat 

Flug«bwehr(Fla) 

Feueratoas 

Burst 

Flugabwetnkancnc(Flck) 

Feuerstrahl;  Flammeaacrabl 

Jet  of  liquid  fit e 

Flugbahn 

Feuerrer’eilungfFvtg) 

Fire  diotribution(Arty) 

Flugblatt 

Feusrwafle 

Firearm;  gun 

Flugel(Fl) 

Feuerwehr 

Firs  department 

FIugelduse(FlPti) 

FtuerweHt;  Feuerwerkerei 

See  Feuerkunst 

Flugelgranate 

Feuenrerker 

Ordaaoce  noncommissioned 

Flugelmine 

' .  v  .*  ’■  ’•!'*  ’  ; 

officer  Spyrotschaist 

Pyrotechnic  composition 

Gas  mask 

Felt 

Felt  wad 

Antiaucruit 

Flat  trajectory 

Surface;  flatness 

Flat  trajectory  fire 

Flat  trajectory  gun 

Flat-nosed  bullet 

to  flare;  flicker 

Contact  land  mine 

Flagship 

AA  cannon 

AA  machine  gun 

Special  armored  vehicle  with 

full  armor  cover;  used  as  AA 

wcapon;See  also  under  Panzer) 

Four-barreled  AA  gun 

See  Feuerda'mpfer 

See  Feuerstrahl 

Flame-throwerfSee  also 

Nahwerfer  and  Weitwerfcr) 

Flame-throwing  tank 

Flange 

Flauge  projectilefSee 
description) 

Bottle-shaped  mine  placed 
under  icc 

Flame-thrower  tank 
Tumbling  mine 
A A  weapon 

Pilot  in  Air  Corps  personnel 
AA  defense 
Airplane  bomb 
Meaning  unknown  to  us 
Armored  observation  car  used 
with  front  line  support 
aircraftfSee  also  under  Panzer) 
Aircraft  signal  pistoi 
Centrifugal  arming  device(Fz)  ’ 
Spring  of  centrifugal  arming 
device  (Fz) 

Centrifugal  safety  pin(Fz); 
disappearing  firing  pin 
Centrifugal  force 
A  cardboard  disk  impregnated 
with  ozokerite,  placed  between 
propellant  and  shell  to  prevent 
the  escape  of  gases  (obturation) 
and  to  lubricate  the  gun  barrel. 
The  device  was  used  during 
WW  I  by  the  Austrians. 

Shotgun 

Fleet;  Navy;  dye  liquor 
Flight;  flying 
AA  defense 
AA  gun 
Trajectory 
Propaganda  leaflet 
Stabilizing  vane  or  fin;  wing 
Jet  motor  mounted  on  a  wing 
Fin-stabilized  shell 
Fin-stabilized  mortar  shell 
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fliigelstabilisiertes  Geschoss 

Flugzeit 

Flugzcir-nesser 

Flugzeug(Flzg); 

Luftfahrzeug 

Flugzeugabwehrkanone 

Mugzeuggeschiitz; 

Flugzeugkanone 

Fiuss  'i 

fliissige  Luft 

Flussigkeitsbremse 

Flussigkeitsruclclaufbremse 

Flussigkeitszlinder 

Flussigluft  Sprengsrofl 

Flusskabel 

Flus.<.tretbimne(FITrMi) 

I  ohn  Gnat 

Formanderung 

Formbarkeit 

Fortbewegung 

Fortpflanzungsgescbwiodig- 

keit 

Frarht 

Fraser 

Freischarler;  Partisans 
Fre  tragr 

Frierpunkt 

Friktioosmesser 

Frikzionsziindschraube 

Frittung 

Fritz 

Fruhzerspringer 

Fruhzundung 

F-Stoff 

Fugasse 

Fuhrungsband;  Fuhrungsring 

FuhruRgswu-lst 

Ffjlloch 

Fulimaterial;  Fullmittel 

Fulloffrung 

Fullp'jlver(Fp) 

Fiillstelle 

Fiillstoff 

Fiilltrichter 

Filllung 

Fundnmenrplatte 
Funk(Fu);  Funkgerat 
Funke;  F unken 
F  unken  chronograph 
Funkenziindung 
F  unker 

Funk  lent  panzer 

F  unkmeasgerat(  F  uMG) 

Funk  panzer 

Funksendung 

Funkstelle(FuSt) 

Funktrupp(FuTr) 


Fin-stabilized  projectile 
Time  of  flight 

Chronograph(Le  Boulengd,  etc) 
Airplane;  aircraft 

See  Flugabwehrkanone(Flak) 
Aircraft  (AC)gun 

River 

Liquid  air 

Hydraulic  brake 

Hydraulic  recoil  brake 

Liquid  escape  fuze;  hydraulic  fuze 

Liquid  air  explosive 

Marine  cable;  underwater  cable 


Funkturrr.(FuTu) 

F  unktionsprobe 

Funkwelle 

Furier 

Fusilier 

Fussmorser 

Fussplate 

F  utter 

Futteral 

Futterlauf 

F  utterrohr 

Futterstuck 


G 


Radio  tower 
Functioning  test 
Radio  wave 

Quartermaster  sergeant 
Rifleman;  infantry  private 
Plate- base  mortar 
Foot  plate;  floatfAA  G) 
Forage;  fodder;  lining 
Case;  scabbard;  sheath 
L.incr(of  a  gun) 

Lining  tube;  inner  liner(G) 
Bushingf  breechblock) 


.-'lining  UIIUC 


73  mm  Rocket  Launcher(See  under 
Weapons) 

Deformation 

Plasticity 

Propulsion;  movement 
Velocity  of  propagation;  —  of 
transmission;  or  —  of  detonation 
Freight 

Milling:  cutter;  reamer 
See  Guerillakampfer 
Hooping;  shrinkage 
Freezing  point 

Apparatus  for  measuring  friction 
Friction  igniter;  friction  priming 
screw 

Fritting;  sintering 
Nickname  for  1400  kg  AP  Bomb, 
called  in  Ger  ”1400  kg  SD” 

(TM9- 1985-2,  p  25) 

Premature  burst(Arty) 

Premature  ignition;  pre-ignition(MG) 
Titanium  terrach!oride(smoke  agent) 
(CVS) 

FougassefSee  general  section) 
Rotating  band;  driving  baod 
Bourrelet(See  also  Zentrierwulst) 
Filling  hoIe(Ref  6,  p  57) 

Filling  material;  loading  material 
Charging  hole  (Arty) 

HE.filler(lit  Filling  powder) 
Installation  for  filling  projectiles 
See  Fulimaterial 
Filling  funnel 
Filling;  filler 

Base-plate;  foundation-plate 
Radio 

Spark;  sparkle 
Spark  chronograph 
High-tension  priming;  spark  priming 
Radio  operator 

Radio  controlled  light  tank  for 
apecial  purposea(See  also  under 
Panzer) 

Radar 

Armored  vehicle  for  troop  com- 
munlcationfSee  also  under  Panzer) 
Radio  transmission 
Radio  station 
Signal  corps  detachment 


Gabel 

Gabel  lafette 
Gahelstutzc 
Gallert 

Gamma(Morser) 

Gang 

Gangspill 

Garbe 

Gasabwehr 

Gasbombe 

Gasbrisanzgeschoss; 
Gasbri  sanzgranate 
Gasdruck 
Gasdruckbombe 
Gasdruckgerat;  Gasdruck- 
messer 

Gasdruckhulse(GDrH) 

Gasdrucklader;  Gaskol- 

benlader 

Gas-Erdmine 

Gasgeschoss 

Gasgewehrgranate 

Gasgranate(Ggr) 

Gashandwerfer 

Gaakampf;  Gaskrieg 

Gasmorser 

Gasmunition 

Gasteer 

Gaswerfcr 

geballte  Ladung(GebLdg) 


geballte  Ladung  3  kg 

geballte  Ladung  10  kg 

Gebirgsartillerie(GebA) 

Gebirgsgeachutz(GebG) 

Gebirgagraoate 

Gebirgshaubltze(GebH) 

Gebirgainfanteriegeachutz 

Gebirgsjager 

Gebirgajager-Bataillon 

Gebrauch 

Getxrauchsladung 


□racket;  fork 


Gun  carriage  with  shafts 
Bipod 

Jelly;  gelatin;  glue 

420  mm  Howitzer(See  under 

Weapons) 

Motion;  action; 
passage(Mining) 

Capstan 

Cone  of  dispersion(Guny) 

Gas  defence 
Gas  bomb 

High  ekplosive  chemical 
shell 

Gas  pressure;  blowback 
Pressure  bomb 
Pressure  gage;  crusher  gage 
(See  also  Messei) 
High-pressure  cartridge 
Blowback -operated(automat  i  c) 
weapon;  gas  operated  gun 
Chemical  land  mine 
Chemical  projectile;  gas  shell 
Chemical  rifle  grenade 
Chemical  shell 
Chemical  hand  grenade 
Chemical  warfare 
Chemical  mortar 
Chemical  munitions 
Gas-tar 

Chemical(gas)projector 
Concentrated  charge(con  - 
sisting  of  several  explosive 
blocks  tied  together) 
Demolition  block  containing 
3  kg  TNT 

Demolition  block  containing 
10  kg  HE 
Mountain  artillery 
Mountain  piece;  pack  gun 
Shell  for  mountain  guns 
Mountain  howitzer 
Mountain  infantry  howitzer 
Mountain  infnntryman(Sec  also 
Jager) 

Mountain  infantry  bstcalion 
(shock  »roopa) 

Use;  cuatom 

Normal  charge;  service 

charge(Ammo) 


(ier  in 


Gefilss 

Gelccht 

Gcfcchtskopf 
Gefreiter 
Gefrierpunkt 
Geftige 
Gc  halt 

gcharteter  Stahl 

gchjn<-t(’h;’H) 

Gchause 

Geheime  Staatspolizei 
(Gestapo) 

grkrummt:  Flugbahn 
geladcn(gel) 

Gclandc 

Gelatinedynamir 

Gclbkrcuz 

Gelbkreuzgeschoss 

Gelbkrcuzgas 

Gelenk 

Gelenklafette 

geliefett(grl) 

Gencir.dc  Polizei 
Gemenge;  Gemisch 
Gendarm 

Genetalstab  des  Heetes 
(GenStbH) 

Gepack 

gepanzen 


Vessel;  teceptacle 

kight;  fighting;  battle  (See  also 

Kamp*  and  Kricg) 

Warhead(Td) 

Private  first  class 
freezing  point 
Structure;  texture 
Content;  concentration(CWS) 
Hardened  steel 
hardened 

Case;  casing;  housing 
Secret  State  Police 

Curved  trajectory 
loaded;  armed;  charged 
Terrain;  ground;  country 
Gelatin  dynamite 

bellow  nuts  (Get  marking  fot 

vesicants)  (Cft'S) 

Chemical  projectile  with  vesicant 
filler 

Mustard  gas 

Joint;  knuckle;  flexible  couplinj 
Nonrigid  gun  carriage 
manufactured;  provided 
Local  police ;  township  police 
Mixture 

Rural  policeman 
General  Staff  of  the  Army 

Ba«gage;  luggage 
armored 


gepanzerte  Kampffahrzeuge 
Gerat 

i  ■  :  V 

.  Getblohe 
Gerbstoff ' 
geriefelt;  gerillt 
gerilltes  Geschoss 
gesamt 
Gcsamtlange 
Geschoss(Gesch;  Gs) 
Geschossbahn 
Geschossbodeo 
Geschossdral!;Geschossdrehui 
GescliossJutchmessei 
Geschossfabrik(Gf) 
Geschossfuhrung 
Geschossgewicht(Gg) 
Geschossgeschwindigkcit 

Geschosshohlung 

Geschosshulle 

Geschosshulse 

Geschofskappe 

Geschosskern 

Geschosakopf 

Geschossmantel 

Geschoaamine(GMi) 

Geichoas-apitze;  Bogenspitze 
Ge  achoss-sprengatoff 
Geachosateile 

Geschosszapfen 
geschrumpftea  Rohr 


Armored  fighting  vehicles 
Nonexpendable  supplies;  materiel; 
ordnance;  apparatus;  instrument 
Tanba’.k;  tan  liquor 
Tannin 

grooved(rifling) 

Cannelured  bullet 

total,  entile 

Over-all  length 
Projectile;  missile 
Trajectory;  ballistic  curve 
Base  of  projectile 
5  Spin  of  projectile 
Diameter  of  piujectile 
Projectile  factory;  shell  f.crory 
Seating(forcing)of  projectile 
Weight  of  projectile 
Velocity  of  projectile 
Shell  cavity 

Body  of  projectile;  shell 

Cartridge  case 

Cap  of  projectile 

Core  of  bullet 

Head(point)of  projertile 

Jacket  of  bullet 

Improvised  A,  T  mine  made  of 

a  HE  shell 

Ogive(Proj) 

Bursting  charge  of  projectile 

Projectile  components;  bullet 

components 

Rear  part  of  a  shell 

Built-up  barrel  (lit 

Shrunk  barrel) 


Geschiitz 
Geschiitz  auf 
Selbst/ahrl  alette 
Geschiitz!  adung 
Geschut  zpulvcr 
Geschiitzroht 
Gcschlitzverschluss 

Gcschainuigkcit 
G>  scllschaft 
Gestalt 
Gestapo 

Gestein 

Gestcinssprengmittel; 
Gesteinssp  -engstofl 
gesteuert 

gesteuertes  Geschoss 
gesteuettes  Maschincn- 
gewehr 

gestreckte  Flugbahn 
gestrccktc  Ladung 

gestrecktcs  liisen 

Getreidcmehl 
gettennte  Munition 
Getriehe 
Gewalt 

gcwalzter  Stahl 

Gewebe 

GewehtfGew) 

Gewehrblcndgranate  42 

Gewehrgeschoss(OewG) 

Gewrhrgranate(GewGr)  ‘ 

Gewehrkartusche 

Gcwehrmunition 

Gewehrnebeigranate  42 

Gewehrpanzer- 

granate(GewPzgr) 

Gewehrpatrone(GewParr) 

GewehrpulverfGewP) 

Gewehrschuss 

Gewehrschtitze 

Gewcnrspreng- 

granate(GewSprgr) 

gewerbliche  Sprengstoffe 

Gewicht 

Gewichtladung(Gldg) 

Gewinde 

gewolbt 

gczogen(gez) 

gezogener  Teil  des  Laufes 
gezogsnes  Geschiitz 
gezogenes  Ziel 
Gichtstaub 
gieren  j 

giessen 

Giftnebel;  Giftrnuch 
Gift  scoff 


Attilicty  piece;  gun;  cannon 
Self-propelled  gun 

Gun  propelling  charge 

Gun  propellant 

Gun  barrcHScc  also  Kohr) 

Breech  mechanism; 

breechblock 

Velocity;  speed 

Society;  company 

form;  shape;  figure 

See  under  German 

Abbreviations 

Rock;  stone 

Rock  blasting  explosive; 
blasting  explosive 
controlled;  steered; 
aynchroriizc-d 
Guided  missile 
Synchronized  MG 

Flat  trajectory 
bangalore  torpedo  (Sec 
alsoRohr  ladung) 
brought  iron  (See  also 
streckcn) 

Cereal  meal;  grain  flour 
Separate-loaded  ammunition 
See  Wechselgetricbe 
Power;  force;  violence 
Rolled  steel 
Fabric;  tissue 
Rifle 

Sec  Gewehrnebelgranate  42 
Rifle  bullet 
Rifle  grenade  ' 

Propelling  cartridge  for 

rifle  grenade 

Rifle  ammunition 

Smoke  grenade  for  rifle  42 

Armor-piercing  rifle 

grenade 

Rifle  cartridge 

Rifle  propellant 

Rifle  shot 

Rifleman 

HE  rifle  grenade 

lndustrial(commetcial) 

explosives 

Weight;  gravity 

Weight  of  live  projectile 

Thread  (of  a  screw);  winding 

convex;  arched;  vaulted 

rifled(barrcl);  drawn;  towed 

Rifled  pan  of  barrel 

Rifled  gun 

Towed  target 

Blast  furnace  dust;  flue  dust 
to  yaw  (See  also 
Set  t  wart  she  wegitng) 
to  pour;  cast;  mold 
Toxic  smoke;  irritant 
•moke(CWS) 

Poisonous  mutter;  toxic 
«genc(CWS) 
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Gipfclhohe 

Gipfelpunkt 

Gittcr 

Glasminr 

Glattenfdcs  Hulmsj 

gluttes  GeschiitzfglG) 

glattcs(policrtcs)Pulver 

glattes  Kohr 

glurtwundig 

Gieiehgewicht 

(ilcis 

Olcitbombc 

Glimmer 

Glimmsi  uiK.l’s;  t ) 

Xluhcn 

Gtuhdr.dit;  Gliihfadcn 

Gluhkuthudenrohre 

Gluhkupfrhcn 

Gluhlampe 

(•lub/.undapparai  (See  also 
/.undmaschine) 

GliihzimderfGluhz) 

Gluhzundlrcttc 

Gluhzundscuck 

Golisfh  »07  (Goliath 

Sprrngdicnsi  kr.iftzug  302) 
Gohdcl 

(ioudron  i 

Grnben  ■ 

Grabengcschlitz  :  -  ' 

(irabenhaubitze 

Grabcnkrieg 

Grabenmine;  Grabcnmurscr- 

grnnate 

Grahenmnrscr 

Grad 

Granatbiichae(Grll) 

Granate 

Granate  Hrton(GrBe) 

GtanavfiillungfGrf) 

Granatfullung  02  (Grf  02) 

Gtanatfiillung  88  (Grf  88) 

Granachulse 

Granatkartatsche 

Granatloch 

Cranaisignal 

Granat  splitter 

Granatirichcvr 

Granat  werfer(Gr*)(Sce  also 

Morsor) 

Grinat w.-rfcr  liinf- 
lingfGrV  Ming) 

Granatwerfergrschos* 

(GrVG) 


Maximum  ordinate(Traj) 

Summit(Truj) 

Grating;  screen;  grid;  lattice 
Glass  land  mine 

(■lazing! ol  powders  or  propellants) 
Smooth-bore  gun 

Glazed( pol ished )powder  or  propellant 

Smooth-barrel 

Smooth-bore 

llalance;  equilibrium 

Kail;  traek(KK) 

Glide  bomb 
Mica 

Tracer  with  glowing  composition- 
dim  tracer 
to  glow 
Filament 

Vacuum  tube(Kad) 
llot-wire  bridge-head  (in  an 
electric  igniting  device) 

Incandescent  lamp 
Low  tension  blasti  »g  machine; 
exploder!  Kngr);  cltctrical  ignition 
apparatus 

Low  tension  electric  igniter  or 
detonator 

Flcctric  detonator  chain  with  delays 
Low  tension  electric  igniter  or 
dctoitaioi 

"Goliath"  Demolition  Vehicle  302 

Gondola;  nacelle 
Soft  asphalt  or  mixture  of  hard 
asphalt  with  high-boiling  mineral  oil 
Trench;  ditch 

Trench  piece(Arty);  trench  gun 
Trench  howitzer 
Trench  warfare 
Trench  mortar  shell 

Trench  mortar 
Degree;  grade;  rank 
Grenade  launching  rifle 
Shell;  projectile;  grenade 
Anticoncrete  shell 
Shell  filler 

Shell  filler  type  1902(TNT) 

Shell  filler  type  IHKK(K>icric  aerri) 
Shell  case 
Canister  shell 
Shell  hole 

Projector  signal;  rocket  signal; 
star  shell 
Shell  splinter 
Shell  crater 

Grenade  thrower  or  projector;  trench 
mortar;  A/T  grenade  rifle 

Five-barreled  automatic 
inorrar  (launcher) 

Mortar  shell 


Gran  at  zunder(  Gi/.) 
Granulierung 
graphische  Scbusa- 
tafel 

graphitieren 

Grat 

Grauguss(Gg) 
Grausptessglanz 
gravimctrisches  Gewicht 
Grenadier 

Grenzc(Gr) 

Griff 

grobes  Hlattrhen- 
pulverfgrBlP) 

Grobgewicht 

Gro ((grosser  Flammen- 

werler) 

Grossadmiral 

Crosse 

grosse  Ladung(grLdg) 

grosse  /.undladung(grZdlg) 

Grossfettigung 

grosskalibrig 

griisste  Vo  1 

Crube 

Grubengas;  Grubenwetter 

Crundgcschutz  [ 
Grundladung(Grundldg) 

Grundmine  I 

Griirikreuz(Grkz) 

■j'V; 

Gruppenfeuer  j 

GudelpulveifGuF) 

Guerillakamp(er| 
Frcischarfer  • 

Gulascbkanone 
Gummi  { 

Curt  : 


Giirtel 

gurten 

Guss 

Gusseiscn 

Guss-stahl 

Gustav  Geschutz;  Dora 

Gutcrbahnhof 

Gliterwagen 

Guterzug 


haarartig 

ilafen 


Fuze  for  IIH  shell 
Granulation 

Trajectory  chart  (not  to  be  confused 
with  US  graphical  firing  table) 
to  graphite;  coat  with  graphite 
Kdge;  ridge;  burr;  seam; 

(in  bore  of  a  gun) 

Cast  iton;  gray  iron' casting 
Antimony  trisulfinefSb.S,' 
Gravimetric  density 
Infantry  rifleman,  private(Scc 
also  Panzergrenadier) 

Frontier;  border;  boundary 
Grip;  handle 

Propellant  in  large  flakes 
Gross  weight 

Heavy  flame  thrower(on  two- 
wheel  carrier) 

Admiral  of  the  Fieet 
Quantity;  magnitude;  size 
Latge  charge 

Large  igniter  or  primer  charge 
Mass  production 
large  caliber;  big  bore 
Muzzle  velocity 
Mine;  quarry;  hole;  pit;  ditch 
Fircdamp(explosive  mixture  of 
methane  and  air);  mine  damp 
Base  piece;  directing  gun 
Base  charge;  main  chargefSee 
also  Sckundlirladung) 

Fixed  ground  mine; 
controlled  minc(Nav) 
orcen  cross  (Ger  marking  for 
lung  irritants)(CWS) 

Group  fire;  volley  fire 
Double-base  propellant  coneg 
nitroguanidine(NGu) 

Guerilla  (See  also  Partisane) 

Field  kitchen  (slang) 

Rubber;  gum 

Belt;  strap;  girdle;  ammunition 
belt;  (ced  belt 

Belt;  strap;  band;  girdle;  zone 
to  load  an  ammunition  belt 
Casting 
Cast  iron 

Cast  steel;  furnace  steel 
600  mm  GuiifScvastopoUtSec 

under  Weapons) 

Freight  station(KR) 

Freight  carfRR) 

Freight  train(RR) 


llairlike,  capillary 
Port;  harbor 


% 
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Haft 

1  Wthohlladungdlaftlll) 

»/**• 

. vuug 

Hafthohlladung  3kg 
llahn 

Hahnflinte 

Hahngegewchr 

bahnlos 

hahnloses  Gewchr 
Haken 

Hakenbiichsc 

Halbautomat 

Halbdurchnicsser 

Halbkugel 

HalbpariXcigianattKiUlb  pzgr) 
Hals  %  . 

haltbar 

Haltbarkeit;  Bestiindigi 
Haltering(flRg) 

Halteschraube 
Haliestift 
Haliezeichen 
.  nammerhar 
Hammereisen 
llandbremse 
Hnndfeuerwaffen 

HandgranateOlgr) 

Handgriff;  Handhabe 
Handhabung  '  ?  i.' 
Handfaabuagssicbete 
Spreogstoffe 
Handleuchtzeichen 
1  Handrauchzeichen  ‘ 
handtacig 
HudvaKe  . 

Hand  werfer(  See  also 
Granatwerfer) 

Handwerkzeug  i.  '  , 

Hang  ' 

Hangemine 

Harnstoff  '  v  :>- 

Harte  ;;  V'> 

Hartgummi 

Hartkern 

Harz  r^'' 

Haube(Hb) 


'^*rg”(MoC)  **aU^,'[a,t,,sc^e^*Pt*<art) 
(lit  Adherin?  holing  _ . 


lUubengranatefHbgr) 

HaubengraoatenziiadeKHbgiZ) 

Haubenschrapoell(HbSchr) 

HaubitzefH)  (See  also  Motser) 

Haubitze  izTurm(HT) 
Haubiczgranate<HGr;Hgr) 
Haubitzringpul  vet(  HRgP) 

HaahitzswtdeKHZ) 

HasptgetrieW 


Magnetic  MoC  of  3kfi  RDX  Hauptladung 

Jlammcr;  cock;  stopfock 
(lit  rooster) 

Hammer  shotgun  Hauptm.inn(Hpt) 

Hammer  rifle  Hauptwache 

hammerless  Hauptzundung 

natnmeriess  ritle  .  „ 

SSSSHr 

Hemisphere  Hebelzunder 

5>AP  projectile  „  .... 

s,eCM!  *h.r°a,:  S,em(0f  *  ‘hermometer) 
stable;  durable;  lasting 


Retaining  screw(Fz) 

Retaining  pin 
Stop  signal 
malleable 
Wrought  iron 

Hand  brake;  emergency  brake 
Small  arms;  shoulder  armsf lit 
Hand  (itcarms) 

HandgrenaJe(HdGr) 

Handle;  grip 
Handling;  manipulation 
Explosives  safe  to  handle 

Hand  signal  flare(ground) 

Hand  smoke  signalfground) 
hand-operated;  manual 
Hand  weapon;  hand  arm 
Mortar;  trench  mortar 
(lit  Hand  projector) 

Hand  tools 
Slope;  bent 
Hanging  mine 
Urea 

Hardness;  tempei{of  a  metal) 

Ebonite 

Hard  cote  (such  as  of  tungsten  carbide) 
Resin;  rosin 

Ballistic  csp(BC)on  some  larger 
caliber  shells;  false  cap; 
windshield 

Shell  with  DC  (ballistic  cap) 

PD  fuze  for  use  under  BC 
Shrapnel  with  false  cap 
Howitzer  (light  and  medium) 

(See  also  Steilfeuergeschutz) 

Turret  howitzer 
Howitzer  shell 
Propellant  in  rings  for  field 
howitzer 

Howitzer  shell  faze 


Heeresarrillerie 
Heeresfahi  zeug(llf) 
Heeresflak(IIFlak) 
Heeresfunksttile  (HFu) 
Heereshauptquarticr 

Heereslazarett 

Hecresmuniticns- 

lager(HML) 

Heereswaffcnamt(llVlA) 

I 

Heereszeugamt 


Heizkraf t 

Heizplatte 

Heizung 

Helm 

Hemd 

Hemmung 

Hermann 


Hersteller 

Herstellung 

Hetzer 


Hilfslafette 

Hilfstafel 

Hilfswaffe 

Hinterlader 

Hitze 

H-Ladung;  HohP 

lndung(HI;HL) 

hoc  hbrisanter  Sjprengstoff ; 

Brisanzsprengstoff 


Main  propelling  charge 
in  non-fizcd  ammo 
Teilkartusche) 

Main  charge  of  propellant; 
base  charge  of  blasting 
cap  or  detonator 
Captain 

Main  guard 
Main  ignition 
lead-in(Bl) 
vesicant(CWS) 

Blister  agent; 
vesicant(CWS) 

Lever 

Lever  type  igniter 
(for  Glass  mine) 

Army  (the  Army,  as 
distinguished  from  Armee, 
a  tactical  unit) 

Army  establishment 
Army  artillery 
Army  vehicle 
Army  AA  Arty 
Army  radio  station 
Army  general 
head<piarters(GHQ) 

Army  general  hospital 
Army  ammunition  depot 

Army  Urdnancc  Office 
(See  under  Warplanrs,  etc) 
Army  ordnance  supply 
depot;  quartermaster 
depot 

Heating  power; 
calorific  power 
Hot  plate 
Heating;  firing 
Helmet 

■Shirt;  shell  of  a 
blast  furnace 
Jamming;  stoppage 
Nickname  for  1000  kg 
GP-HE  bomb,  called  in 
Get  **1000  kg  SC” 
Manufacturer ;  fsbricant 
Production;  manufacture 
Baiter.  Tank  destroyer 
of  Skodawerke  (See  under 
Panzer) 

Improvised  mount 
Auxiliary  table  (Ball) 
Auxiliary  arm 
Breech  loader 
Heat;  hotness;  passion 
Hollow  cbatge(HoC); 
shaped  chsrge 
High  esplosivefHE) 

(lit  Highly  brisant 
explosive!  : 

•aper  sensitive 


hochetapfiadlicfc 


Cic-r  JS() 


liothtmpfmdlichvr  Aufsrlil.it- 
/.umfrr 

llorh.s(f*.iKilruik 
HtVhstsfhjsr/vcite 
llo«*k  or 

Il'ickcrhinticrnisM* 

Mil 
I  loti  I  e 

•  loMircsrhos.s:  llnhthpf- 
£t‘schoss 

flo'ill.idungfll],  HI.) 

Sole:  During  WU'II  the  Germans 

charge  s:  111.  Ill  A.  HI  B  and  HI 

I lohll ad ung  V)Og 

Hohil.tdung  aOOg 

Hohlladung  I?  5  kg 

Huhlladung  15. 5  !<#: 

llotiTtiiHu^ii  SO 

llohlringladung 

Hohlringladung  1.2  kg 

Hohlringladung  3.2  kg 

holljndischih)' 

llnlzgcist;  llolzspritus 

llolzkastin 

llolzkohlc 

llolznichl 

Hclzmine 

llolzpech 

llolzruss 

llolzstcinkohlc 

llolzstoff 

llolzstoffmasse 

llolzteer 

llol  ztrerpcch 

llolzzcllstoff 

Morchapparat;  llorchgerar 

Hornisse 


Iluhschraube' 

Mull- 

Miilse 

liulsenauszieher 

Hulsenbezeichnung 

Hulsenboden 

llulsenhals 

HuUeiikartusche(MuIKart) 

Hulsen(patrone) 

Mulscnrand 

Hummel 

llu( 

Hurchen 

I'utte 

Hydrocysnsaure;  Hydro- 
zymtiutt 

bydrupneumatische  Lafette 


Iniantcried;  J) 

InfanteriegeschUtz  (IGeach) 


Suprrscn  strive  percussion  fuze 

Maximum  gas  pressure 
..••izimum  range 
Hump;  hump 

Dragon  Teeth  (A/T  obstacle) 
hollow;  concave 
C.ave;  cavern;  hole;  cavity 
lloilov.'  head  projectile 

Hollow  charge! KoC); 
shaped  charge 

used  at  least  four  types  of  hollo* 

C 

300g  Hollow  demolition  charge 
400g  Hollow  demolition  charge 
12.3  kg  Hollow  demolition  charge 
13.5  kg  Hollow  demolition  charge 
50  kg  Hollow  demolition  charge 
Hollow,  ring  demolition  charge 

1.2  kg  Hollow,  ring  charge 

3.2  kg.  Hollow1,  ring  charge 
Hurt  h 

hood  alcohol,  methanol 
Wooden  box 
Charcoal 

hood  meal;  wood  flour 
Wooden  box  mine 
Wood  pitch 
Wood  snot 

I. ignite  ( 

Wood  pulp;  celluloseffrom  wood) 

Wood  pulp 

Wood  tar 

W'ood-tar-pitch 

Lignoccllulosc 

Sound  locator  or  detector 

Hornet;  Self-propelled  A/T  gun 

'See  under  Panzer) 

Helicopter 

Cover;  covering;  case;  sheath 
Hull,  huslt;  cartridge  case 
Cartridge  case  extractor 
Cartridge  case  identification 
(number) 

Base  of  cartridge  case 

Neck  of  cartridge  case 

Cartridge  case  of  tspid-fire  non-fixed 

ammunition  (as  opposed  to  bag) 

t  arrridge  case 

Cartridge  case  rim 

Bumblebee  SP  HowitzerfSce  under 

Panzer  in  descriptive  part) 

Hat;  cap;  cover;  lid;  top 
Blasting  cap;  cup  (cartridge) 

Hut;  cottage;  iron  works;  rolling  mill; 
glass  works 
Hydrocyanic  acid 

llydropneumatic  gur.  carriage 


Infanterigranatrf Igr:  |gr) 

lnflucnzdctonation 

tngenieur;  Ingcnior 

lnbaltvcrzcichnis 

Inhaltszcttcl 

Inirialrxplosivstoff; 

initial  spreegstoff 

Initial  impuls 

initialladting 

Initial  zu'nder 

Innenziindcf 

innere  Ballistik 

im  Kohr  gefullte 

Keihcnladung 

interessengemein- 

schaftflG) 

Invarol 

Irdcnware 

Irrtum 

Isolator 


J  abo(  J  agd  bomber) 

Jagd 

J  agdpaothcr 


Jagdpanzer(JgdPz); 
PanzerjagerfPzJag) 
Jagdpulver 
J  agdtigcr 
Tiger  JUger 


Jagerbataiilon 


Jagerdivision 
J  a'gergeschut  z(  J  G) 

Jagergranate(JGr) 

Jod 

Judazid 

jodessigester 

Jodiinktur 

Jodzahl 

justicren 


Infantry 

infantry  piecefG  or  How); 
close  suppon  gun 


;  Kabel 
Kabine 

Kahn 

Kai 

Kajiite;  Koje 
KalibeKKal) 
Kalilauge 
KaliumfK),  Kali 
Kalk 


Shell  for  infantry  gun 
Sympathetic  detonation 
Engineer 

Table  of  contents 
Content  label 

Initiating  explosive  (such  as 
M  1*  ,  1.  A  ,  I.  St  ,  etc)  ■ 

See  /Cundrciz 

Initiating  explosive  charge 
Initiator 
Internal  fuze 
Interior  Ballistics 
Bangalore  torpedo 

Association  for  1*  urtherance 

of  Mutual  Interest;  Trust 

Cold  resisting  grease 

Earthenware 

Krror;  mistake 

Insulator 


l  ighter  bomber 
Hunt;  chase 

Tank  destroyer  Jagdpanzcr  V 
(See  under  Panzer  in 
descriptive  part) 

Tank  destroyer  or  hunter 
(See  under  Panzer) 

Hunting  (sporting)  propellant 
Tank  destroyer  (S.-e  under 
Panzer  in  descriptive  part) 
Hunter;  chasseur;  ranger; 
rifleman  in  Jagerdivision; 
privatr  in  Gcbirgsjager- 
Bataillon;  fighter  airplane; 
pursuit  plane 
Light  infantry  battalion; 
ranger  battalion;  (See  also 
Gebirgsjliger-Bataillon) 

Light  infantry  division 
Light  infantry  piece 
(G  or  How) 

Light  infantry  gun  projectile 
Iodine 

Iodine  azide 
Kthyliodoacetate(CWS) 
Tincture  of  iodine 
Iodine  number 
to  adjust;  collimate 
(bore-sight  alignment) 


Cable;  wire 
Compartmcnr*  cockpit 
(See  also  Kajiite) 
Boat 

Quay 

Cabin  (ship) 

Caliber;  gauge 
Caustic  potash(KOH) 
Potassium!  K) 

Lime 


tier  281 


Kalkimicn  Lime  SJ|ution;  n)iM(  of  ,jn)e 

Kalusa. peter  Calcium  n;Mate 

kairkiebekitt(kat)  Coid  adhesive  pu,|y  ^  <nf 

attaching  demolition  charges 

Kaltspritzen  Cold  extrusion  (lit  Cold-squirting) 

kaUrecken;  Kalrreckung;  Autofret, age  (a  process  used  in 

Selbstschrumpfung  manuf  of  gun  barrels)(Sce  jn  ,he 

general  section) 

Crest;  ridge;  comb;  cam 
Kammtr  ^  Chamber;  room 

Kammerhulse(Kh)  Central  tube;  Hash  tube(Shr) 

Kammerhul sent adung  Hash  ,ube  charge(Shr) 

kammcrhulsenrohr  Burster  tube 

Kan,pf  Matt’.-;  combat;  fight  (See  also 

Gefecht  and  Krieg) 

Kampfgas;  Kampfstoff  War  gas;  poison  gas(CWS) 

KainpiptSko>c(KP;  Rifled  bore  signal  pistol;  Very 

pistol  fSe^  a!  !  €*nrhm{ 

K ampf stof f bombe  Chemical  bomb 

Kampfw agen( Kpfw;  K*>  Combat  vehicle;  tank;  armored  - 

hampfwagenfalle(KwF)  Tank  trap 

Ka.r.j.fwagcnkanone(KwK;Kpfw)  Tank  gun 

Kanone(K)  Cannon;  gun;  piece  of  ordnance 

Kanonenboot  Gunboat 

Kanonengranate(KGr)  Cannon  shell 

Kanonenrohr  Gun  barrel 

Kanooenschlsg  mit  Smoke-puff  charge 

K juchcrscheinung  (simulated  fire) 


Kavalcriegeschutz 

Kegel 

Kennbuchstabe 
Kennzeichen 
K  ennzeichnung 
Kern 

Kerngeschoss 

Kernladung 

Kerzen  Starke 

Kettenkugel 

Kiesel 

Kiff 

KippzundcrfKi/t) 

Kissen 

Kiste 

Kitt 

Klammer 

Klappe 


- -  uvkiu  niappe 

Combat  vehicle;  tank;  armored  vehicle  Kleiffkleiner  Flammem 


Kanonenboot 

Kanonengtanate(KGr) 

Kanonenrohr 

Ksnonenschlfig  mit 

Kaurhcrscheinung 

Kanoncnschuss 

kanonrnzunder 

Kanonier 

Kapitanleutnant 

Kapitan  zur  See 

Kappe(Kp) 

Kappengeschost 

Kapsel 

Karabiner(Kb;  Kar) 

Karl  Gerat 

Kartztvche  /•' 

Kartat  schengranate; 
Schrapnell 

AaiiuaiiitKui«i(Kafib) 

Kartuschdeckel(Kattd) 

Kart  asche(Kart) 

-  '  '  ■  .• )  J*  j 

Kartusche.einfach 

KartuschenhuIse(Karch) 

Kartuschenmunition(KartMu) 

Kartuschenvorlage 

Kasematte 

Kasemattenkanone(KK) 

KasemattenlafettefKL) 

Katctne 

Kasino 

Kaskfsuch  as  Mk  SO  Kask) 

Kaaten 
Kastenlafrtte 
Katapult;  Schleuder 
Kautschuk 


Gun  shot 

huze  for  a  cannon  shell 
Private(Arty);  cannoneer 
Lieutenant-Commaoder(Nav) 
Captain(Nav) 

AP  cap  (See  also  Haube) 

Capped  projectile 

Capsule;  priming  cap;  blasting  cap; 

detonator 

Carbine 

Heavy  SP  Mortars  (See  Thor  and 
Karl  Mortars) 

Canistcr(SL  Ammo);  case  shot 
Schrapnel(Shr) 

r ivpciicnt  bag 

Cover  for  Kartusche 

Cartouche;  container  of  propellent 

charge  not  used  in  P  .-d  ammo 

Bug  container  of  pry  spent  charge 

placed  in  Kartusch-uVilse 

Cartridge  case  for  Aarcuschenfq  v  ) 

Ammunition  using  Kartuschen 

(Compare  with  Patronenmunition) 

Muzzle-flash  reducing  wad 

Casemate 

Casemate  cannon 

Casemate  gun  mount 

Permanent  barracks 

Officer's  mess  or  club 

Target  indicating  flare 

(TM-9- 1985-2.  pp  71-2) 

Chest;  box;  case 
box,  ttail  gun  carriage 
Catapult 

Caoutchouc;  rubber,  before 
vulcanization 


werfer) 

kieine  Ladung 
Kleinkalibcrlauf 

KIeinkalibe:munition 

Kleinluftschiff 

Kleister 

Klemme 

klopffest 
-  Knail 
Knaildampfer 
Knallgas 
Knallglyzerin 

Knailquerksilbcr 

Knallsaure 

Knallsilber 

Knallwelle 

Knalizuckrr 

Knallzundschnur;  Detonier- 
ende  Zundschmtr 
Knetir.aschine 
Knick 

Knickzunder!  KnZ) 

Knopf 

Kochsaiz 

Kohle  | 

Koje 

Kohlengruhe 
Kohlcnsaure 
Koks  } 

Kolben 

I 

Kolbenpistole 

Kotlodiumwolle 

Konigstiger 

konisches  Rohr; 
Wilrgebohrung 
Kontaktsecmine 
Kopf(Kpf) 

Kopfring  i 

Kopfwellefan  det  Spitze 
dea  fliegenden  Geschoss; 


Cavalry  gun 
Cone 

Identification  murk 
Mark;  sign;  indication 
Code;  designation 
Core;  nucleus 
Bullet  with  core 
Base  scction(SI.Ammo) 

Candle  power 
Chain  shot 

Flint;  silica;  silex,  gravel 
Tan;  tanbark 
Tilt  type  igniter 
Cushion;  pad;  pillow 
Case;  chest,  crate;  box 
Cement;  putty 
Clamp;  clasp;  put 
NwivpUKf  Jj  clip*}  parenthesis 
Flap;  trap;  lid;  damper 
Portable  flame  thrower 

Reduced  charge 
Small  bore  barrel(Rf); 
subcaliber  tubc(G) 

Subcaliber  ammunition 
Blimp 

Adhesive  paste;  thin  pas.e 
Clip;  clamp;  terminal(Hiec); 
binding  post 
antiknock 

Bang;  crack;  detonation;  repori 
Silcncer(Rt  or  Pisi);  muffler 
Oxyhydiogcn  gas  , 

Fulminating  glycerin; 
nitroglycerin(NG) 

Mercuric  fulminate(M  F  ) 
Fulminic  acid 
Silver  fulminatc(AgF) 

Shock  wave  1 

Nitroglucose;  nitrosaccharosc 
Primacord;  detonating  fuse 

Kneading  machine;  malaxatot 
Break  (in  curves);  sharp  bend 
Snap  type  igniter  , 

Button 

Kitchen  salt;  common  salr 
Coal;  carbon 
Sec  Kaj'ute 
Coal  mine 

Carbonic  acid;  carbon  dioxide 
Cokc(coal) 

Flask;  buttlllf,  Pist,  MG,  etc) 
piston 

Machine  pistol 
Colodior.  cotton;  soluble  NC 
King  Tigcr(Tank)(Sec  under 
Panzer) 

TapercJ-borc  b.irrel(G); 
squeeze  bore  barrel 
Contact  sea  mine 
Head;  nose(U);  point(Sh) 

Front  ting(Proj) 

Shock  wavefat  the  tip  of 
projectile)  1 


V 

KuM  it 
Korn 

Kdrnchen 

Kotnpulvrr 

Kiiiptr 

Korvettcnkapitau 
K'  H'h 
K,  >,l 

KtaftfpIKritftc) 

Kraftfahr'.eug(Kfz) 

Kraltquclle 

.<  rattr.nl 

Kraftstoff 

Kraftubertragung 

Kraf  t'v.tgen 

K raftwerk ;  Kraftzentrulle 
Kraftzug 

(it.lt  Kraftzug) 

Krjftzuyartilleric 

Krahn;  Kran 

Krankenhaus;  l.azaretl; 

Spit  at 

Kreis 

Kr,isel 

Kreiselpumpe 

Krcisolr.nl 

Krciselvisier 

Kreislauf;  Kreisprozess 

krepieren 

krepitieren 

Krcpp 

Kreuz 

Kreuzer 
Kreuzf  euer 
Kreuzpulver(KrP) 

Kr.uru.ig 

Kriett 

Kriegsausriistung 

Kriegsgerat 

Kriegsnarinr 

Kriegsministe.ium 

Kriegschiff 

Kriegswerft 

Kriminalpotizpi(Kript>) 

Krummrrlauf 

Krupp-Maus 

Kubrl 

kubisches  Pulver 
Kugel 

kugrlfest;  ktigclsicher 

Kugel  form  3  kg 

Kugel  K 

Kugeltager 

Kugclparrone 

Kugel  sprit;  e 

Kugel  treibmine(KTrMi) 


Point-, let,, nating  lu-,.<-(l*rojV 
nos#*  * 

Hasket;  crate;  cluster  o' 

(slun^) 

CorJitp 

(-rain;  corn;  front  sight(Wp) 
Granule 

(•ran ul ate, I  powder 
Body 

l.ieutenant  comniandvrfNav) 

Crack,  crash 
See  Kraftrad 

1' orcefsV  strength! s);  powers) 
Motor  vehicle 
Power  source 
Motorcycle 
Fuel 

Power  transmission 
Motor  car;  automobile 
Power  station 
Powei  traction  (as  a  prime 
mover1);  truck  with  trailer 
(Tractor  drawn;  truck  drawn) 
Motorized  artillery 
Crane;  cock;  faucet 
Hospital 

Circle;  area 
Gyroscope 
Centrifugal  pump 
Turbine 
Gyro  sight 
Cycle 

to  burst;  die;  explode 
to  crepitate;  crackle 
Crepe 

Cross;  crosspiece 
(of  universal  joint) 

Cruiser 
Cross  fire 

Tubular  propellant  with  a 
crosspiece  inside  of  tube 
Intersection 
War  (See  also  Geferht  and  Kampf) 
War  equipment;  armament 
War  materiel 
Navy(lit  War  Marine) 

War  Department 
Warship 
Navy  yard 

Criminal  inveatigation  police 
Bent  barrelfSee  description) 
Krupp  Mouse  heavy  tank 
(See  under  Panzer) 

Jeep;  bucket 

Cubic  powder  or  propellant 
Bullet;  sphere;  shot;  ball 
bulletproof 
.Ball  charge,  3  kg 
See  Kurt  Appnrat 
Ball  bearing 
Bail  cartridge 
See  Maschinengewehr 
Spherical  floating  mine;  unan¬ 
chored  automatic  contact  mine 


Ur,2g2. 

Kilhler 
Kiihlmantel 
-  Kulisse 

Kupferdraht 

Kupferkapsel 

Kupferpanzerstahl- 

fuhrungsring(KPS) 

Kupfcrschiefer 
Kupferzylinderfdes 
Stauchappnrntes) 
Kuppellaffete 
Kupplung 
Kurbel 

Kurt  Apparat  ot 
SB  400  Kugel  K 

Kurvc 

Kurzschuss 
Kurzwelle 

Kustenartillerie(KstA) 

Kustenbatterie(KstBrtr) 
Kiist,  .geschiitz(KstC.) 
Kustenhaubitze(Kstli) 
Kustenkanone(KstK) 
Kustenlafette(KstL) 
Kustenmorser(KstMrs) 
Kiistenmine(KstMi) 
Kustenwache 

L 

Labonnt 
l.aborantin 
laborieren 

l.ack 

L.tckmus;  l.acmus 
I-adedichte;  Laduogsdichte 

laden 

Ladeklappe 
Ladekopf 

Laderaum 
Ladestock 
Ladestreifen 

Ladetrommel 
Ladevorrichtung 

LadungfLdgjl.d) 

Ladungsbuchse;  Ladungs 
gefaas;  Lad  ngskaste 
Ladungsgewicht 
Ladungsraum;  Ladcraum; 
Pulverraum 
f.adungsverhaltnis 


LadungswerferfLdgW) 


0  ad iator 

Water  jacket(MG) 

Coulisse 

1  upper  wire 
Copper  casefblasting 
cap,  etc) 

B. metallic  rotating 
bandfsteel  covered  with 
copper) 

Copper-bearing  schist  or  shale 
Copper  cylinder! for  crusher 
test  apparatus) 

Cupola  gun  mount 
Coupling;  connection;  clutch 

Crank 

Spherical,  hydrostatically 
operated  aircraft-laid  skip 
bomb  (TM  9-1985-2,  pp  14-i5) 
Curve;  turn 

Short(Guoy);  short  shot 
Short  wave 

Coast  defense  artillery; 
shore  artillery 
Coastal  battery 
Coast  defense  piece 
Coast  defense  howitzer 
Coast  defense  cannon 
Coast  defense  gun  mount 
Coast  defense  mortar 
Coastal  mine 
Coast  guard 


Laboratory  technician(male) 
Laboratory  technician(female) 
to  labor;  to  work  in  a  labora¬ 
tory;  to  place 
Lacquer;  varnish 
Litmus 

Loading  density;  density  of 
charge 

to  load;  charge 
Breechblock 

A  device  for  c:.a;6;„g  some 

electric  bomb  fuzes(!it 
Charging  head) 

See  Ladungsraum 
Rammer;  ram-rod 
Ammunition  clip;  cartridge 
clipffor  loading  magazine  rifle) 
Cartridge  drum 
l.oading  or  feeding  device; 
breech  mechanism 
l  oad;  charge;  increment; 
filling 

Blasting  charge  container; 
blasting  charge  box 
Weight  of  filling 
Chamber;  propellent  chamber 
(See  also  Verbrennungaraum) 
Loading  ratio  (Ratio  between 
weight  of  charge  and  total 
weight  o‘  projectile) 

Spigot  mortar 


t  it-r  -’ll  1 


LalenentUel, 

l.a^c 

1 

i.agcibrsfaiidigk. 


l.ogerungsprobe 

lnkiert  lacquered;  varnished 

Lukmuii;  l.ackmus  l  itmus 

I  nedeliclit  Ground  flare  for  aircraft  landing 

Landepanzrr  Armored  amphibious  troop  currier 

(Sec  also  under  Panzer) 

Landnieilc  Statute  nii'r(l. 609  km) 

Landmine  Land  mine 

Landste.rm  Territorial  trained  reserves 

Note:  According  to  II.  A.  Tisch  of  Picaiinny  Arsenal,  the 
Imperial  German  Army  had  approximately  the  t 'Mowing 
classification:  Active  (ages  10—22),  Reserve  (22—20),  Ersatz 
Reserve  (20-32),  l.andwehr  I  (32-35),  l.andwehr  II  (35-38), 
Lanslsturm  I  (38—42)  and  Londsturm  II  (over  42).  All  classes 
were  trained.  1.'  the  men  had  not  served  2  years  in  the 
active  army,  they  had  to  go  through  6  months  of  basic 
trai  ,ing. 

Laodswerlte  60(L-60)  One  of  the  tanksfSec  unde. 

Pan>er5 

Landungsrauchzeichen  Smoke  generator  for  aircraft 

landing 

Lanuvebr  See  Note  under  Landsturm 

Landwirtschaftlicher  Agricultural  tractor  of  pre-WW  II 

Schlcpper(LWS)  which  was  converted  to  a  tank 


loin  Lumtigr;  gun  mount 
Gun  carriage  bed 
Situation;  position;  layer 
Comp;  depot;  dump;  bed;  luyei; 
ticuring;  seat 

Stability  in  storage  (See  also 
Hestandigkcit,  llnlthiinrcit  and 
Srahilitat) 

Storing  test 


l.andmeilc 

Landmine 

Landste.rm 


Landswerke  60(L-60) 
Landungsraucbzcicben 


l.aniiwehr 

Landwirtschaftlicher 

Schlcpper(LWS) 


Liinge 

Lange  der  Waffe 
I.anggeschoss;  Langgranate 
Langnebelkerze  42(NbKzL42) 
Longrohrgeschutz 
Ungreiu  verhrznnende? 
T-ulvrr 
l.angwellen 
I.eng/.eitzunder 
l  os; 

Lastkruf.wagen 

Lauf 

Laufbohtung 

Laufinneres,  Laufseelc 

Laufweite 

l.aufzeit 

Louge 

Lautsprecher 
L.azarett;  Krankcnhous; 
Spital 

Lazarettzug 


(See  under  Panzer) 

Length;  longitude 
Length  of  weapon 
Elongated  projectile 
Long  smoke  generator  42 
Long  gun;  long-barreled  gun 
Slow-burning  propellant 

Long  wnves(Rad) 

Long  time  fuze;  delay  fuze 
Load;  burden;  weight 
Truck 

Darrel(SA);  course;  path 
(See  at  SO  Rohr) 

Bore(G) 

Bore(of  a  stun;!  aria) 
Caliber(SA);  (See  also  Kaliber) 
Running  ttme(Fl:) 

Lye;  leach,  (Sodium  or 
Potassium  Hydroxide) 

Loud  speaker 
Hospital 


Lazarettzug  Hospital  train 

Lebensdaucr(dcB  Gcachutzca)  Life  (of  a  gun) 


Lebhaftigkeit 

Leere 

l.eergewicht 
leichtd;  le;  I.) 
LeicbteeacliutzdG;  leG) 
leichtes  Geochutz 
Leichttr.etal!(l  m;  I.M) 

Leim 

Leintil 


Vivacity 

Vacuum;  emptiness;  gage 

Weight  empty 

light 

Light  weapon(such  as 
rccoillcss  gun) 

Light  metol(Aluminum) 
Glue 

Linseed  oil 


Lcistung 

Outp ul,  pv!  ?•  ’t  **!  »n *■  »• ; 
capacity;  work 

I.eitcr 

Conductor;  leader;  guide 

Leitfahigkejf;  Leitungs- 

Conductivity 

fuhigkc  it 

Leitfcucr 

Ranging  rounds  (used  to 
establish  the  c: curacy  of 
the  estimated  distance  from 
firing  position  to  target) 

Leitung 

Electric  cable;  conduit 

Lenkballon;  L-rnMuftscbiff 

Dirigible 

Leopard 

One  of  the  tanks  (See 
under  Panzer) 

Leopold 

200  mm  Railway  Ciun  Model  5. 
called  alsoAnzio  Annie 

Lettcn 

Potter*^  clay;  clay  used  for 
tamping 

Leuchtbombc 

Illuminating  bomb;  flare  bomb 

Leuchte 

Light;  lamp;  illumination 

LeuchtfalKschirm 

Parachute  flare 

Leuchtfullschirrngrnr.ate 

Parachute  flare  shell 

Lcuchtfallschirmrakete 

Parachute  flare  rocket 

Leuchtgeschoss; 

Star  shell;  illuminating  shell 

Lcuchtgranate 

Leuchtgeachoss-Zunder(LgZ)  Fuze  for  star  shell 

Leuchtgranatwerfer 

Pyrotechnic  mortar  (projector) 

Leuchtk-gel 

Ground  signal;  Very  signal 
light 

Leuchtmittcl 

Pyrotechnic  device 

Leuclitmunitiun  (LMun) 

Pyrotechnic  ammunition; 
flare  ammunition 

Leuchtpatrone(LPatr) 

Signal  cartridge;  flu'e 
cartridge;  (single  star) 

Leuchtpistole(LPist) 

Smooth-bore  pyrotechnic 
pistol;  signal  pistol 
(See  also  Kampfpistole) 

Leuchtraketc 

Signal  rocket;  flare  rocket 

Leuchtrohre 

Fluorescent  tube 

Lcuchtsatz 

Luminous  composition;  flare 
composition;  pyrotechnic 
composition 

Leuchtspur(l.’r.pur); 

Tracer  trajectory;  light  trail 

Lichtspur 

tracer  projectile 

Leuchtspurgeschoss 

Projectile  with  tracer 

(L'spurG) 

Leuchtspurgranate 

Tracer  shell 

(L’spurGr) 

Leuchtspurhiil  sc 

Tracer  clement  container 

(L’spurll) 

Leuchtspurmunition 

Tracer  ammunition 

(L’apurMun) 

Lcuchtspursutz 

Tracer  composition; 
tracer  column 

Leuchtotern 

Sldi(illuminating  signal) 

Leucht-  u  Signal- 

Signal  pistol  ammunition 

Munition(LuSMun) 

Leuchtvisier 

Luminous  sight 

Leuchtzcichcn 

Ground  signal  light 

Leucbtzifferhlatt 

Luminous  dial 

Leutnent 

Second  lieutenant 

Licht 

Light;  candle 

Lichtmrssung(LMssg) 

Flash  ranging 

Lichtopur(l.Sp) 

See  I.euchtspur 

Lichtspurhulsc(LSpll) 

Sec  LeuchtspurhV ' sc 

Lichtstarkc 

Intensity  of  light 
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to  pack;  seal;  ohruratr 
Liderung  ObturatorfC.};  gas  check 

I.ieferung  Supply;  delivery  •  lot 

Lieferungsnummer  Dclivciy  number 

l.inie,  hallistische  Ballistic  line;  trajectory 

(See  also  Flugbahn) 

links  ro  the  left;  levo 

linksdrehend  levorotatory;  counterclockwise 

Linse  Lens 

Lippe  Lip;  edge;  rim 

Livens- Handwerfer  Livens  projector(CWS) 

Loch  Hole;  opening 

I  oebgeschoss  Hollow  point  bullet 

(See  also  Hohlladung) 

Lokomotivbahnhnf  Engine  yard(RR) 

Lokomotivschuppen  Roundhouse(RR) 

Losantin  Decontaminating  agent  (Ca 

hypochlorite  preparation  in  powder 
or  in  tablet  form)  (CWS) 

Losantinbrei  Ca  hypochlorite  slurry(CWS) 


I.unre  Slow  m«rch;  f»*e  lighter 

Luntengewehr  Matchlock  gun 

M 

Ml(Kanone)  353  mm  Howitzet(See  under 

Weapons) 

Macht  Might;  power;  force 

Magazingewehr  Magazine  rifle 

ManoveifMan)  Maneuver 

Manoverkartusche(ManKart)  Maneuver(blank)cartridge 
ManoverpulverfManP)  Maneuver(blenk)propellant 

Mantel  Mantle;  envelope;  overcoat; 

iacket(bullet,  projectile,  etc); 
sheath 

Mantelgeschoss;  Verbund-  Jacketed  projectile(auch  aa 

geschoss  nickel-cased  or  steel  coated); 

compound  bullet 

Mantelkanone  Jacketed  gun 

Muntelpatrone  Sheathed  cortridge(coal 


Ibschen 


LoschgerHt 

Losemittel;  Losungsmittel 

Idsemittelfrei 

Loslichkeit 

Losung 

Losungswort(Lsg) 

Lot  '■  ! 

Locmetall;  Lotzinn 

Lotse 

Loupe 

Luchs 

Luftbuchsc;  Luftgewehr 
luftdicht  verachlosaen 
Luftdichte;  Luftgewicht 
Lufldtuck 


Luftdruckbremse 
l.uftdruckmesser 
Luftdruckwirkung;  Luftstoss 
Luftfahrt 

Luftfahrzeug;  Flugzeug 
Luftflasche 

luftgekuhlt 
Luftkumpfstofl 
I  .uftlandepanzer 

Luftmine(LM) 

Luftpi  stole 
1  'iftachutz(LS) 

>  iftschutzraum(LSR) 
Luftscg 

Luftstoss;  BlasenfSee  alst 
Luftdruckwirkung) 
Luftstosswelle 
Lufttorpedo(LT) 

Luftwaffe 

Lugei(Parabellum)Pistole 

l.ungenreizstoff 


to  extinguish;  quench; 
s'ake(lime);  discharge; 
unload(a  ship) 

Fire  extinguisher 

Solvent 

solventless 

Solubility 

Solution 

Password 

Sounding  lead;  plummet;  solder 

Solder 

Pilot(Nav) 

Magnifying  glass 

Lynx;  reconnaissance  tank 

(See  under  Panzer) 

Air  gun;  air  rifle 
airtight;  hermetically  sealed 
Air  density 

Air  pressure(Mech);  atmospheric 

pressure(Met);  blast  effect; 

effect  of  explosion 

Air  brake 

Barometer 

Blast  effect 

Aeronautics;  aviation 

Aircraft 

Compressed  air  cylinder; 
czygen  flask 
air-cooled 

Volatile  chemical  attnt(CWS) 

Light  armored  vehicle  used  with 

AirbornefSec  also  under  Panzer) 

Aerial  mine 

Air  pistol 

Air  raid  defense 

Air  raid  shelter 

Vacuum  resulting  from  an 

explosion 

Concussion  of  air  caused  by  an 

explosion;  blast  effect 

Blast  wave 

Actial  torpedo 

German  Air  Forces 

See  under  Weapons 

Lung  irritant(CWS) 


Mantelringrohr; 

Mantelrohr 

Mantel  sprengstoff 
Marder(38  and  ID 


Marienbad 

Marine 
Marineflak 
MarinelageifMarlag) 

Marineministerium 
Marinewaffenamt(MWA) 
Marinewaffenamt 

Mark 
Marke 

Marlag 
Marmot 

Maschinenflak 
Maschinengewehr(MG; 
MGew);  Kugelspritze 
Maschinenkanone(MK) 
Maschinenkarabiner(MKb) 
MaachinenpistolefMP) 

Maachinenpistole  44(MP  44) 

Maschinenschloaaer; 

Meehan  iker 

Maachinenachreiber 

Mascainenwaffe 

Maakenaichefuog 

maasanalytiach 

Maaaenhefitellung 

Matroae 

Maua 


mining) 

Built-up  barrel(C);  jacketed 
barrel(MG) 

(See  also  geschrumpftes  Rohr 
and  Ringrohr) 

Sheathed  explosive 
Marten.  Nickname  for  some 
SP  A/T  guns  (See  under 
Panzer  in  descriptive  part) 
Water  bath  (laboratory); 
watering  place 
Navy(See  also  Kriegsmarine) 
Naval  AA  gun 
Prisoner-of-war  camp  for 
sailors 

Admiralty  of  the  German  Navy 
Bureau  of  Naval  Ordnance 
(Branch  of  Obcrkoir.mando 
der  Kriegsmarine) 

See  Reichamark(RM) 

Mark;  index  mark;  label; 
brand 

See  Marinelsger 
Marble 

AA  automatic  weapon 
Machine  gun(MG) 

Automatic  cannon 
Automatic  rifle  or  carbine 
Machine  pistol;  submachine 
gun 

Submachine  gunfcalled  later 
Sturmgewehr  44) 

Mechanic 

Typist 

Automatic  weapon 
Meaning  unknown  to  us 
volumetric 

Fabrication  in  series; 
mass  production 
Sailor;  apprentice  seaman 
Moua~;  heavy  tank  developed 
by  Porsche  (See  under 
Panzer) 
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Max(Hombc) 

Ma  rimatgasdruck 
mechanischet  Zunder 
Meetkuste 
Mehl 

Mehlpulvet 

Mehrfachziinder 
Mehrlader;  Mehrladegewchf 

Meiasel 

Meisselapparnf;  Gasdruck- 
messet 
Meldebtichse 
Mrldebuehse,  Land 

Meldebuchse,  See 

Meldepatrone;  M-Patrone 
Meldung(See  also  Nachricht) 
Messei 

■  ..  i  .  ' 

messen 

Messing 

Messpatrone 

MG-Zwilling 

Mileg 

Milchglas 

uulitarische  Besetzung 
MilitarIager(Miiag) 

Mine 

Minenbomhe 
Minenfeld:  Minensperre 
Minengang 
Minengeschoaa(M) 

Minenhund 

Minenleger 

Minenpulver 

Minenrikumer;  Minenriiumboot 

Minerohr;  Bohrloch 
Minensrhacht 

Minensperre 

Minenstollen;  Minengang 
Mineasuchboot;  Minenaucher 
Minenauchgerat 
Mioentrichter 
minenverseuchtes  Gebiet 
Mineowetfet(MiW)(Sce  also 
Granatwerfer) 

Minenwltkung 
Miaenzaoder 
Minister!  u«  Speer 

Miachnetall 

Mischaaure 

Miachuog 


Nickname  for  2500  kg  GP-Hl- 
bomb,  called  in  Ger  "SC  2500 
Max"  (TM9- 1985-2,  p  1}) 

Maximum  gas  pressure 
Mechanical  fuze 
Seacoast 

Mealj  flour;  dust;  powder 
Finely  ground  black  powder; 
weal  powder 
Combination  fuze 
Magazine-fed  rifle;  repeating 
rifle 
Chisel 

Crusher  gage;  pressure  gage 
(See  also  Messei) 

Message  container(carrier) 

Land  message  container 
(with  yellow  smoke  generator) 

Sea  message  container 

(with  yellow  smoke  generator) 

Ground  signal  cartridge 

Message;  report;  dispatch 

Pressure  gage(Arty)  (lit 

Measuring  egg) 

to  measure;  survey 

Brass 

Bore  gage 

Twin  machine  gun 

See  Militarlaget 

Froated  glass 

Military  occupation 

Army  camp 

Mine;  lead  for  pencil 

Aerial  cine 

Mine-field 

See  Minenatollen 

Mortar  ahell;  high  capacity, 

HE  missile 

Remote-controlled  explosive- 

laden  miniature  tank 

Mine  layer 

Blasting  powder 

Mine  aweeper(Nav)  (See  also 

Raumboot) 

Borehole 
Mining  shaft 

Mine  field;  mine  obstacle 
Mining  gallery 
Mine  sweepeKNnv) 

Mine  detector 
Mine  crater 
Mine-infested  area 
Trench  mortar(lit  Mine 
projector) 

Mining  effect 
Mine  igniter 

Ministry  of  Armaments  and  Vat 
Production  named  af  ter  its 
chief,  Speer 
Mixed  metal;  alloy; 
ee  alloy  of  cerium  and  lanthanum 
with  eome  other  rare  earth  am  tali 
Mixed  acU(auch  as  mixed 
nitric-sulfuric  acid) 

Mixture;  mixing;  blend 


Mischung  bp  00/ 40 
mit  Verz"igerung(mV) 
Mitte;  Mittel 
Mitteilung 

Mittelkammerschrapnell 
mittlere  Ftugbahn 
mittlerer  Fehler 
mittlerer  Gaadtuck 
Mockstahl 

Mollit 

Montage 

Montan- 

Montanwachs 

Motset(Mrs) 


Mottel  1 

MOTO 

Motor 

Motorrad 

Motorschnellboot 

Motortorpedoboot 

mPak 

M-P  atrone(MP  art) 

Muffe 

Miihle 

Mund 

Mundloch 

Mundlocbfdes  Zimdets) 
Mundlochbiichse 


Mundlochfuttet 

Mundlochgewinde 

Mundlochschraube 

Mundstiick 

Miindung 

Mundungsbremae 

Muodungaeaergie; 

Mundungawucht 

Munduagsfeuer 

Mundungafeuetd'aagifer 

muaduagsfeuerfrei 

Mundungageachwindigkeit 

Mundungskappe 
Muoduageknall 
Munitioa(Mu;  Man) 
Muaitioaskastea 
Munition  ikraftwageafMKw) 
muaitiooalager 

Man  id  co  a  loch 

MuaitioastrSgeKMun;  Muotr) 
Munitlonavetpackuag 


Amatol  40/60 
with  delay 
Middle;  mean 

Communication;  information 
Central-burster  shrapnel 
Mean  trajectory 
Average  (me nn)crror 
Mean  pressure’ 

German  steel  made  by 
direct  refining  of  cast  iron 
Centrallite  (See  in 
descriptive  part) 

Mounting  assembly 
Mountain;  mining:  montan; 
montanic 
Montan  wax 
Shon,  large  caliber 
howitzer;  (translated  also 
as  mortar) 

Mottar  (building  material) 

See  under  German 

Abbreviations 

Engine 

Motorcycle 

Motor  speedboat; 

PT  boat 

Motor  torpedo  boat; 

PT  boat 

See  under  abbreviations 
See  Meldepatrone 
Socket;  coupling  box; 
bushing;  muff 
Mill 

Mouth;  opening;  muzzle 
Adapter  opening 
Fuze  hole 

Gaine-type  fuze-booster 
container;  bushing  to 
hold  detonator  in  fuze 
Gaine  (See  general  section) 
(lit  Fuze  hole  casing) 
Adapter  opening  thread 
Adapter  plug 
Mouth  piece 
Muzzle(G);  outlet; 
mouth(river) 

Muzzle  brake 
Kinetic  energy  ut  the 
muzzle 
Muzzle  flash 

Flash  damper;  flash  hider 
(See  *lso  Feuerdsmpfer) 
fUahleaafpropellam) 

Muzzle  velocity;  initial 
velocity 

Muzzle  covet;  tampioa 
Muzzle  report;  muzzle  blast 
Ammunition  Amatol 
Ammunition  box;  caisson 
Ammunition  truck 
Ammunition  dump; 
ammunition  depot 
Aaaaunition  pit 
Ammunition  carrier 
Ammunition  packaging 
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Munitionswugcn 

M-u  U-l’ntr 

Muster 

Mutter 

Mutterrohr 

MutterschliWsel 

Mutze 


Nochbildung 

Nnchbrennrr 

Nuchfolger(Nachf) 

Nachforschung 

Nachleuchten 

Njchrichi(See  alio  Melduug) 

nachrichten 

fJachrichtenmittrl 

Nachrosten 

Nachzundung 

Nadel 

Ni  gel 

Nahkampfgeschutz 

Nahkampfmittel 

Nahpatrone 

Nahwerfer 

Niipfchen 

Nase 

Nasenrachrareizstoff 

Nashorn 

oass 

Nassbrandpulver 

Nassgehalt;  Nasagehalt 
Natrium 

Natriumnitrat;  Natroosalpeter 
Nebel(Nb) 

Nebelbombe(Nl>B) 
Nebeldecke;  Nebelwand 
Nebelgerate 
Nebelgeschoas(NbG) 
Nobelgranate(NbGr) 

Nebelhandgranate(NbHgt) 

Nebelkaaten 

Nebelkerze(NbK) 

Nebelkerzen  Wurf- 
lsdung  (NbKerzWfldg) 
Nebelpa:rooe(  N  bP  atr) 
Nebelttoff 

Nebeltopf 

Nebeltrommel 


Ammunition  wagon;  ammunition 
car;  caisaon;ammunition  carrier 
See  under  tier  Abbreviations 
Model;  type;  pattern;  sample 
Mother;  matrix;  nut;  female 
screw 

Gun  tube  designed  to  receive 
a  liner 

Socket  wrench 
Cap;  hat 

Hub;  nave 

Dummy;  mock  up;  model;  copy 
ilangfirc 
Successor 

Research;  investigation 
Afterglow;  phosphorescence 
News;  information;  notice; 
message 

to  repoint;  teaim;  correct  the 
range 

Means  of  intercommiuiication 
Corrosion;  after-rusting 
;  Retarded  ignition 
Needle;  firing  pin(Fz) 

Nail 

Close-range  gun 
Close  combat  material(wcapon) 
Low  velocity  cartridge  used 
for  close  combat;  dose-range 
round;  silencer  cartridge  (SA) 
Short  range  flame  thrower 
(See  also  Flammenwerfer) 

Cup;  small  dish  or  bowl; 
blank  (for  blasting  caps) 

Nose;  cap;  stud;  lug 
Srernutator;  nose  and  thrust 
irritont(CWS) 

Rhinoceros;  SP  A/T  Gun  (See  un . 
der  Panzer  io  descriptive  part) 
wet;  moist 

Black  powder  contg  72-79%  of 
K  nitrate  (See  also  Schwarz- 
'  pulver) 

Moisture  content 
Sodium 

Sodium  nitrate;  chile  saltpeter 
Smoke(CWS);  fog;  mist 
Smoke  bomb 

Smoke  screen;  smoke  blanket 
Smoke  producing  equipment 
Smoke  projectile 
Smoke  shell 
Smoke  hand  granade 
Smoke  generator 
Smoke  candle;  thermal  smoke 
generator 

Propelling  charge  for  thermal 
smoke  grenade 
Smoke  cartridge 
Smoke  agent;  screening 
agent(CVS) 

Smoke  pot(CVS) 

Drum-type  stroke  container 


Ncbelweftei(NbWt(See  also 
Raketenwerfer  and  Wurf- 
gerat) 

Nebelwerfer  41 

NebelwurfgranatefNbWgr) 

Nebelzeratauber 

Nebenprodukt 

Ncbcllbcblusb 

Nest 


netto 

Nettogewicht 
Netz 

Neuseelen 
Neusilher 

nichtbrUanter  Sptengstoff 

nichtrostender  Stahl 

Niederdruck 
niederliindisch 
Niedetschlag 
Niet;  Niete 
Nitratpulver 
Nitrierbaumwolle 
Nitriergemiach 
Nitrierung;  Nitration 
Nittocellulcae;  Nittozellulose 
Nitrog)ycerin(Ngl); 
Nitroglyzerin 
Nitroglykol 
Nitroguanidin(Nigu) 
Nitropenta(Np>,  Penttit 

Nitropemapulver 
Nitro  starke 
Nittovetbindung 
Norm 
normieten 

norwegiscfa(n) 

Notbremsc 

Notfeuer 

Notlandung 

Nottignal 

Notaignaliakel 

Nudelpulver  (NdP;  NP) 

NummeKNr) 

Nuts 
Nut;  Note 
Nutache 
Nutzarbeit 

Nutzeffekt;  Nutzwirkung 

Nutcfahrzeug 

Nutzkraftwagen 

Nuzlast 

Nutz'.eistung 


Rocket  launcher  (lit 
chemical  smoke  projector) 

A  six-tube  rocket  launcher 
(See  descriptive  section) 
Mortar  smoke-shell 
Smoke  sprayer 
By-product 
Shunt 

Nest;  pocket(in  ore); 
position  consisting  of  a 
group  of  foxhoies  with 
shallow  connecting  trenches 
net 

Net  weight 

Net;  netting;  gauze;  grid; 
wiring  system 
Relining;  retubing(G) 

German  silver;  nickel 
silver 

Low  explosive  (lit 
Nonbrisant  explosive) 
Stainless  steel 
(lit  Rustless  steel) 

Low  pressure 
See  hollkndisch 
Precipitate;  sediment 
Rivet ;  pin 
Nitrate  powder 
Nitrating  cotton 
Nitrating  mixture 
Nitration;  nitrating 
Nitrocellulose(NC) 
Nitroglycerin(NG) 

Nitroglyeol(NGc) 

Nitroguanidine(NGu) 

Pentaerythritol 

tetranitrate(PETN) 

Propellant  containing  PETN 

Nitrostarch 

Nitro  compound 

Standard 

ro  standardize;  gage; 
regulate 
Norwegian 
Emergency  brake 
See  Sperrfeuer 
Emergency  landing 
Distress  signal;  SOS 
Distress  signal  flare(torch) 
Chopped  cord  propellant; 
nod  ular(noodle)  propellant 
Number 
Nut;  tumbler 
Groove ;  slot 
Nuttch;  suction  filter 
Usefule  work 
Efficiency;  useful  effect 
Commercial  vehicle 
Commercial  motor  vehicle 
Useful  load;  pay  load 
Net  horsepower 


Cicr  2R7 


0  ond 

Ober- 

Oherbcfehlshabet;  Oberster 
Befehlshaber 
Oberdecke 

Oberfeldkommaodatur 
Oberfeldwebel  (See  also* 
Oberwochtmeister) 
Oberfeuerwerker 
Oberflache 
Obergefreiter 
Obergrenadier 
Oberj'iger 
Obctkanonier 
Oberkommando  des 
Heeres(OKH) 

Oberkommando  der 
Kriegsmnrine(OKM) 
Oberkommando  der 
Luftwaffe(OKL) 
Oberkommando  der 
Wehrmacht(OKW) 

Obcrleutnant 
Oberpanzergrenadier 

Oberpionier 
Oberquartiermeister 
Oberreiter 
Oberschutze 
Oberat(O) 

Oberster  Befehlshaber  der 
Wehrmacht 
uberstieucnant 
Oberwachtmeistor  (See 
also  Oberfeldwebel) 

Oel 

Ofenrohr 

Off  izier 
Ofnung 

I  ohne  VerzogerungfoV) 

01;  Oel 

Olbombe 
Oldruckbremae 
Oppanol 


O-Punkt;  Nullpunkt 
Order  \ 
Orgelgeschiitz 

Ott  7 

ortafest 

ortafeate  Flak 

ortafeate  Lafette 
Ottungaleuchtzelchen 


e 

Upper;  chief;  supreme; 
superior 

Commander-in-Chief 

Housing  cap 
High  Field  Command 
Master  sergeant  (except 
in  Arty  &  Cavy) 

Master  sergeant  (Ord) 

Surface;  area 
Corporal 

Private  1st  Class(Infy) 

Private  1st  Class(Mountain  Infy) 
Private  1st  Class  (Arty) 

Army  High  Command 

High  Command  of  the  Navy 

High  Command  of  the  Air  Forces 

High  Command  of  the  Armed 
Forces 

First  lieutenant 

Private  1st  class  in  armored 

infantry 

Private  lal  clan*  in  engineers 
Deputy  Chief  of  the  General  Staff 
Private  1st  class(Cavy) 

Private  1st  clars(lnfy  rifleman) 
Colonel 

Commander-in-Chief  of  the 
Armed  Forces 
Lieutenant  colonel 
Master  sergeant  (Arty  and 
Cavy' 

See  01 

Stovepipe  (slang  term  for 
88  mm  Rocket  Launcher 
described  under  Weapons) 

Officer 

Opening;  orifice 
without  delay  (Fz) 

Oil 

Oil  bomb 

Hydraulic  brake 

Polyi  aobutylene(  synthetic 

substance  resistant  to 

mustard  gas  and  Lewisite) 

(CWS) 

Aiming  point(Guny) 

Order;  medal;  decoration 
Organ  gun;  multiple 
barrel  gun 

Locality;  place  (See  also 
Standort) 

fixed;  permanent;  in  fixed 
emplacement 

Fixed  AAG;  fixed  A  A  Arty 

Stationary  gun  mount 
Ground  position  signal;  signal 
bomb  illuminating  ground 


Ostwind 


Otter 


P 


Eaatwind;  SP  AA  gun 
(See  under  Panzer  in 
descriptive  part) 
Paravane 


Pack;  Paket 
Packhaus;  Packhof 

Packstoff 

Pak 

Pak-FIak 


Pack;  bale;  bundle;  parcel 
Warehouse;  shipping 
department 

Packing  material;  packing 
See  Panzerabwehrkanone 
A/T-AA  gun;  dual-purpose 


Pakgeschutz 
Pakgeschiitz  auf 
Selbstfahrlafette 
Panther 


Pantiger 

Panzer  (Pz) 

Panzerabteilung 
Panzerabwehr 
Panzerabwehrgewehr, 
later  cuiicu  pauzeiuucbae 


gun 

A/T  gun 

Self-propelled  A/T  gun; 
tank  destroyer 

Same  as  Panzerkampfwagen  V 
(See  under  Panzer  in  de¬ 
scriptive  part) 

Tiger  It  ot  Kiug  Tiger(See 
under  Panzer) 

Armor;  cuirasae;  rank  (See 
descriptive  section) 

Tank  detachment 
A/T  defenae 
A/T  rifle 


P  an  zerabwehrge  schut  z 
Panzerabwehrkanone  (Pak), 
later  called  Panzerjagerkanone 
Pan  zerabwehrmine 
Pan  zerabw  ehrrakete 
Panzerartillerie 
Panzerbefehlswagen 
(PzBefWg) 


panzerbeobachtungswagen 


Panzerblech;  Panzerplarte 
Panzerbombe 

panzerbrechend; 
panzerdurcbschlagend 
Panzerbuchse,  formerly 
called  Panzerabwehrgewehr 
Panzerdurchschlagleistung 

Panzerfahrzeug 

Panzerfahrzeugfalle; 

Panzerfalle 


A/T  gun 
A/T  gun 

A/T  mine 
A/T  rocket 
Armored  artillery 
Tank  with  a  minimum  of 
armor  and  arms;  equipped 
with  radio  for  command  use 
(See  also  under  Panzer) 
Armored  car  used  for 
artillery  spotting  (See  also 
under  Panzer) 

Armor  plate 
A/T  bomb;  AP  bomb; 
heavy-case  bomb 
armor-piercing 

A/T  rifle 

Penetration;  armor¬ 
piercing  capacity 
Armored  vehicle;  tank 
Tank  trap 


Panzerfahrzeuggraben 

Panzerfauat(PzF) 


Panzerfaust  30 
Penzetfauat  30(k!ein) 
Panzergeschosa  (PzG) 
panzergeschutzt 
Panzerglas 


A/T  ditch 

Armor  Flat  (See  under 
44.3  mm  Weapons  and 
under  Faustpatrone) 
Formerly  Faustpatrone  2 
Formerly  Faustpatrone  1 
AP  projectile 
armor-protected 
Multiple  laminated  glass, 
resisting  bullet  penetration 


Panzergraben 

Panrergranato  {1'zGr;  Pzgr) 
Panzcrgranate  39  (Pzgr  39) 


Panzergranate  40(Pzgr  40) 
Panzcrgranate  41(Pzgr  41) 


Panzergranatc-Patrone 
Panzergrenadier 
Panzrrgrenadier-Divisinn 

Par  zrrhandmine  3kg(P)IM  3) 

Panzerjager 

Panzer  jiigetabteilung 
Panzer  jiigergeschutz; 

Panzer  jagerkanone 
Panzerkampfwagen  (PzKpfw) 
(See  also  under  Panzer 
in  the  descriptive  section) 

Panzerkampfwagen  I 
(PzKpfw  I) 

Panzerkampfwagen  II 
(PzKpfw  II) 

Panzerkampfwagen  HI 
(PzKpfw  UI)  \ 

Panzerkampfwagen  IV 
(PzKpfw  IV) 

Panzerkampfwagen  V 
(PzKpfw  V) 

Panzerkampfwagen  VI 
(PzKpfw  VI) 

Panzerkanone  (PzK); 
Kampfwagenkanone  (KwK) 
Panzerkopt(Pzk) 

Panzerkorps 
Panzerkraftfahrzeug; 
Panzerkraftwagen 
Panzerlafette 

Panzerleuchtspurgeschoss 
(PzL’apurG) 

Panzermine;  Panzerwagenmine 
Panzermine  43(P*Mi  43) 
Panzermunition 

Panzerpatrone 

Panzerplatte 

Panzerachild 

Panzerschreck 


A/T  ditch 
A/T (AP)  projectile 
APC.BClIEfarmor-piercinR 
capped,  ballistic  cap, 
high-explosive)  projectile, 
type  39 

AP  projectile  with  a 
tungsten  carbide  core, 
type  40 

AP  projectile  with  a 
tungsten  carbide  core 
for  tapered  hore  gun 
(type  41) 

AP  fixed  round  of 
ammunition 
Private  in  armored 
infantry  brigade 
Motorized  division 
(See  al  so  SS-Panfcer- 

Magnetic  A/T  hollow 
charge  3  kg  hand  mine 
Tank  destroyer  (See 
also  Jagdpanzer) 

Tank  destroyer  detachment 
A/T  gun  (See  also 
Panzerabwehrkanone) 
Full-track  tank  with 
tactical  armor  and  weapons, 
used  in  organized  front 
line  units;  armored 
combat  vehicle 


See  under  Panzer 
in  descriptive  part 


Tank  gun 

AP  cap;  piercing  cap; 
armored  head 
Armored  corps 
Armored  vehicle; 
armored  cor 
Armored  mount; 
armored  carriage 
AP-T  shot 

A/T  mine 

Magnetic  A/T  mine  43 
AP  ammunition;  tank 
ammunition 

Complete  round  AP  shot 
See  Panzerblech 
Armor-plate  shield 
'Armor  Terror(88  mm  Rocket 
Launcher)  (See  under 
Weapons) 


Panzerschiitze 
P,iiis.ers«‘liiftLfnl-i  lafeil** 
(PzSfe) 

Panzerspahwngen  (PzSpW) 


Panzersprenggeschoss 

(PzsprG) 

Panzersprenggranate(PzsprGr) 

Panzerstahl 

Panzcrstiirke 

Panzerturm 

Pan rerung 

Panzerwaffe 

Panzerwagen 

Panzerwagenmine 

Paitzerwurfmine 

Panzerzug 

Papiermasse 
Pappe;  Pappdeckel 
Papphulse(fur  Wurfgranate) 

Pappmine 

Pappminenztinder 

Parabellum(Luger)  Pistole 

Parade  Marsch 

Parole 

Partisane 

Patrone(Patr)  (Compare 
with  Kartusche) 

Patrone  318(Patr  318) 


Patronenauswerfer 
Patronenauszieher 
Patronenbcutel 
Patron  enfabrik 

Patronenfullmaschine 

Patronengurt;  Patroneagurtcl 

Patronenhaken 

Patronenhals 

Patron  enhiilse(PatrH) 

Patronenkasten  (PatrKast) 

Patronenlager; 
Patronenkammer 
Patronenmunition  (PatrMu) 


Putronenrahmen 
Patron  enrand 
Patronenrsum 

Patronenstreifen 
Patron  entrommel 
Patronenzufiihrung 


Tank  gunner 
Armored  SP  gun  mount 

Rapid,  lightly  armored 
vehicle  for  reconnaissance 
(See  also  AufklUrungspanzer 
and  under  Panzer) 

HEAT  projectile;  HE 
A/T  projectile 

)  HEAT  shell:  HE  A/T  shell 
Armor  steel 
Thickness  of  armor 
Turret  of  a  tank  (lit 
Armored  turret) 

Armor;  armor  plating 
Armored  weapon 
Armored  ccmkat  vehicle 
A/T  mine 

A/T  trench  mortar  shell 
or  bomb;  A/T  hand  grenade 
Armored  train  (RR);  tank 
platoon 

Paper  pulp;  papier-mache 
Cardboard;  paperboard 
Cardboard  cartridge  fot 
mortar  shell 
Cardboard  mine 
Igniter  for  cardboard  mine 
See  under  Weapons 
Goose  step 
Password 

See  Guerillakarapfer 
Cartridge  (SA);  round  of 
QF  fixed  ammo  (Arty) 

Fixed  AP  ammo  used  in 
A/T  rifle  39(PzB  39); 

(the  bullet  usually  contained 
a  small  charge  of  lacrymatory 
«as) 

Cartridge  elector 
Cartridge  extractor 
Pouch;  cartridge  belt 
Cartridge  factory; 
ammunition  plant 
Cartridge  loading  machine 
1  Cartridge  belt 
Shell  extractor 
Collar  of  the  cartridge 
Cartridge  r  sc  of 
fixed  ammo 
Cartridge  box; 
ammunition  box 
Cartridge  chamber 

Fixed  ammunition 
(Compare  with  the 
Kcttuschenmunition) 

Cltp(Rf  and  AA  gun) 

Rim  of  a  cartridge  case 
Propelling  charge 
chamber  in  mortar  shell 
Cartridge  clip 
Cartridge  drum 

Cartridge  feed  mechanism 

(SA) 
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Pauscpapier 

r  ech 

Peiiung 

Pendelapparat 

Pendeln  des  Geschossrs 

Pendeltihg 

Penult 

Perkussionsziinder 
Perk  us  sion  szundh'utchen 
Perkussionszunduog 

Perlitgus(PG) 

Perstoff 

Petard  e 


Petrol :  Petroleum 

Pfahl 

Pfeife 

Pfeifpatrone 


Pfelfsignal 

Pfeil 

Pfeilgeschoss 


Pfennig 

Pferdcstarke  (PS); 

Pferdekraft(PK) 

Pferdezug 

Pfiffikus;  Phenyidichlorarsin 
Pfropfen 


Phosphor 

Phosphorbombe;  Phosphor* 
fiiegerbcmbe 

Phoaphorgeschoss(PrGesch) 

Phosphorgeschoss  mit 
Stahlkern 

Phosphormunition 
Pi-Kampfmittel 

Pikrincaure 
Pille  :  ■ 

Pillenbolzen 
Pilz 


Pilzmine 

Pioniertruppe 

Pirschbiichse 

Pistole  (Plat) 

Piatolenpulvei 

Platte 


Tracing  paper 

Pitch;  asphalt;  cobbler's  wax 
Directioii  finding-  bearing 
Pendulum  apparatus 
Oscillation  (precession) 
of  a  projectile 
Oscillating  motion  (See  also 
Seifwartabewegung) 

See  Nltropente 
Petcussion  ignitet 
Percussion  cap 
Percussion  priming  or 
igniting 

Cast  steel  in  pearl  ite 
condition 

DipiiOsgrne;  superpalite 
(C1C0,CC1S) 

Closed  metallic  bo*  filled 
with  black  powder  (used 
formerly  as  a  demolition 
charge) 

Kerosene;  petroleum 
Picket;  stake;  post;  pile 
Whistle;  pipe 
Whistling  pyrotechnic 
signal  cartridge  used  as 
gas  alarm 
Whisrle  signal 
Arrow 

Axtow-tyoe,  fin  stabilized, 
discarding  sabot  artillery 
projectile 

1/100  Reichsmark  or 
Deutschmark 

Metric  horsepower(l  PS  R 
0.986  HP) 

Horse  draught;  horse  team 
Phen  yldichlorasin  e  (CWS) 

Wad;  wadding;  plug;  stopper 
Phosgene;  carbonylchloride 
(CWS) 

Phosphorus 
Phosphorus  bomb 

Phosphorus  (incendiary) 
bullet 

AP-Inc  steel  core 
bullet  with  phosphorus 
Phorphorus  ammunition 
Engineer  combat 
equipment 
Picric  acid 
Pill;  pellet;  primer 
Detonator  pellet 
Mushroom;  mushroom 
head  of  obturator; 
small  pill-bos 
Mushroom  land  mine 
Corps  of  Engineers 
Stalking  rifle;  bunting 
rilfe 
Pistol 

Pistol  propellant 

Plate  (Tech);  phonograph 

ttcord 


PI  attchenpul  vrr  (PeP) 
Plattenpuiver 

Plata 


Platzpatrone(PIPatr) 

Platzpattonengerat 

Plombe 

Plongierachuss 

Plotz 

pneumatisches  Geschiitz 
Poliziat;  Schutznmnn 
Polklemme 

Potenz 

Prahm 

Prallschuss;  Ptellschuss 
Pressling(Pr) 

Pressluft 
Preas-stoff  (PrS) 

Presswerkzeug 
Pr-Geschoss 
Primiirladung;  Aufladung 

prismatisches  Pulvet 
Probe 

Probeschiessen 

Profil 


profiliert 

Progressivdrall ;  zuneh- 
mender  (wacbsender) 
Drall 

Progressivpulver 


Propagandageschoe;  * ! 
Propagandawerfer 

Protze(Pr) 

Ptozentsatz 

Prufgeriit 

Priifung 


Prufungsschtessen 

Puffer 

Pulk 


Pulver(P) 

Pulverbrennziinder 

Pulverbrennzundung 

Pulverbundel 

Pulverfabrik 

Pulvcrfullmaschlne 


Disk  propellant 

Rolled  propellant;  sheet 

propellant 

Place;  square  (in  a  city  or 
town);  apace;  airdrome; 
landing  field 
Blank  cartridge 
Weapon  fot  firlrg  blank 
cartridges 
Lead  seal 

Plunging  fire;  mortar  fire 

Explosion 

Pneumatic  gun 

Policeman 

Battery  terminal 

binding  post  (Elec) 

Power  (Math) 

Barge;  lighter(Nav) 
Ricochet 
Pressed  article; 
molding;  briquet 
Compressed  air 
Thermosetting  plastic; 

(lit  Pressed  material) 
Forged  tool 

See  Phosphorgeschoss 
Primary  charge  of  a  cap 
or  of  a  detonator 
Prismatic  propellant 
Test;  trial;  essay;  sample 
(See  also  Prufung) 

Test  firing 

Profile;  cross  section; 
tread  of  a  tire 
streamlined 
Increasing  twist  of 
tilling;  progressive 
rifling 

Progressive  burning 
propellant;  progressive 
propellant 

Leaflet  projectile  41 
Launcher  for  leaflet 
projectile 
Limber(Axty) 

Percentage 
Tearing  apparatus 
Proof;  test;  testing; 

•sssy;  trial;  verification; 
examination 
Test  firing  proof  firing 
Buffer;  shock  absorber 
Formation  (Avn  slang); 
boat-type  runner  placed 
under  gup  wheels  for 
operations  in  deep  snow 
Propellant;  powder 
Powder-train  Ignition 
fuze  (See  also  Doppelcilader) 
Powder-train  ignition  (Fz) 
Propellant  bag 
Explosive  plant;  powder 
works 

Apparatus  for  charging 
cartridges  with  powder 
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Plllverhan* 

I’ulverkammer;  Pulverramn 
Pulverknsten 

I’ulvcrlndung;  I’ut  vertrciblaJung 

Pulvern’aplchen 

Pulver  ohne  Losung(POL) 

Polverpressk'drper 

Pulverraum 

Piitvcrring;  Pulve rsatzring 
Pulversatz 

Pol  versatzzeit /under 

Pulverschlauch 

Pulversprengstoff 

Pulverstaub 

r  uivcrcreibladung 

Pulvcrstutze 

Punktieuer;  Punktschicssen 

punzen 

Piippchen 

Puppe 

Putzstock 

Putzwolle 

Pyrotechnik  (See  Feuerkunst) 

Q 


!'ii)|ii!!ni(  oi  powder 
magazine 

Propellent  or  powder  chamber 
Ammunition  box  (lit  Pdwder  box)  Radfahruhteilung 


Kadachae 

Raderlaletce;  Kadi  alette  (RI.) 


Propellent  (powder)  charge 
Powder  cup 

Solventless  propellant;  powder 
without  solvent 
Powder  compressed  into 
large  cakes 
See  Pulverkammcr 


Kadiogesteuerterzunder 

Radkappe 

Radnabe 

Radreifen 

Rahmen 

Rahmenlader 


Powder  ring(Fz) 

Powder  train  (Fz);  powder 
pellet;  powder  composition 
Powder  train  time  fuze 
Quick  match 
Low  explosive 
Powder  dust 
See  Pulverladung 
Propellent  support 
Point  lire;  converging  fire 
to  punch;  cut;  carve 
Little  Doll;  88  mm  Rocket 
Launcher  (See  under  Weapons) 
Dummy  (lor  bayonet,  etc) 
Cleaning  rod 

Cotton  waste  (for  cleaning) 
Pyrotechnics;  pyrctechny 


Rakete 

Rakete  uit  fcaterr  Brennstoff 
Rakete  mit  flussigem 
Brenn  stoti 
Raketenantrieb 
Rakentenapparat 

Kaketenbombe 

Kaketengeschoss 

Kaketenpanzerhiichse 

(Ofentohr) 

Raketenstart 

Raketenstartbombc. 
Raketenwerter; 
Raketenwurfmaschine 
Raketenwecler  43  (RW  43) 
and  Raketenwerter  54  (RW  54) 


Quadrantenvisier 

Quadrat 

Qualm 

Quecksilber 

Queltstofl;  Quellsubstanz 
Quellung 

Quellungsvermogen ; 

Quellvermogen 

quer 

Querdeckung;  Querwall 
Querschlnger 

Querschnitt 
Quersehnictbelastung 
Querstreuung;  Brritenstreuung 

quetschen 

Quetschhahn 

Quctschladung 

Querschmine 

Quetschmiihle;  Quctschwerk 

R 

Pache 

Rachenreizatoff 

R-d 


Quadrant  sight 
Square 
Dense  smoke 
Mercury;  quicksilver 
Substance  that  swells 
(such  as  NC) 

Swelling;  soaking 
Swelling  power 

across;  obliquely; 

transverse 

Tranverse(Fort) 

Ricochet;  obliquely 
striking  projectile 
Cross  section 
Cross-sectional  load 
Lateral  dispersion; 
deflection  ;di  spersion 
(Ball) 

to  crush;  bruise;  squeeze; 

pinch 

Pinchcock 

Camouflet  (See  general 
section) 

Crushing  mine 
Crushing  mill;  crusher 


Revenge;  vcngeance(See 
also  Vergeltung) 

See  Nasenrachenreizstoff 
Wheel;  bicycle 


Ramme 

Rampe 

Rampenmine 


Rand 

Randduseziinder 
randeln;  randern 
Randleuerpatrone 
tandlose  Patrone 
Randpatrone 
R  andpatron  enhl'il  se 
Rasanz  der  Flugbahn 
rn  scher  Satz 

Raspel;  Raspe 

Rast 

Raster 

Rasthebel 

Rauch 

R  auchballpatrone 
Rauchbundelpatrone 


Rauchentwickler 

Rauchgranate 

Rauchkerze 

Uauchkorper  (RK) 

Rauchkorpcr  fur 

Schiedsrichter(RKfS) 

rauchlos 

rauchloses  Pulver 
Rauchmeldepatrone 


Axle 

Wheeled  gun  mount 
(carriage) 

Bicycle  detachment 
See  Abstandzunder 
Hub  cap 
Hub 

Tire  of  a  wheel 

Frame;  clip 

Clip  loader;  magaz’ne 

leader 

Rocket 

Rocket  with  solid  fuel 
Liquid-fuelled  rocket 

Rocket  propulsion 
Rocket  launcher  (See 
also  Raketenwerfcr) 

Rocket  bomb 
Rocket  projectile 
Antitank  rocket  launcher; 
bazooka  (See  under  88  mm 
Weapons) 

Rocket-assisted  rake-off 
(Avn) 

Rocket-assisted  bomb 
Rocket  launcher;  rocket 
projector 

Rocket  launchers  43 
and  54 (See  under  88  nun 
Weapons) 

Ram;  rammer;  pile  driver 

Ramp;  platform 

Ramp  land  mine  (improvised 

mine  under  an  inclined 

board) 

Rim;  flange;  edge;  border 
Rimvent  fuze 
to  knurl;  crimp;  edge;  rim 
Rim-fire  cartridge 
Rimless  cartridge 
Rimmed  cartridge 
Rimmed  cartridge  case 
Flatness  of  trajectory 
Meal-powder  composition 
(Pyro) 

Rasp 

Rest;  notch;  detent 
Screen 

Rest  lever;  notch  lever 
Smoke;  fume;  vapor 
Smoke-puff  signal  cartridge 
Smoke  cluster  cartridge; 
four  smoke  trails  signal 
cartridge 

Smoke  generator;  smoke  box 
Smoke  shell 
Smoke  candle  (CWS) 

Smoke  fillcr(Ammo) 
Smoke-puff  charge  for 
use  by  umpire  in  maneuvers 
smokeless 

See  rauchschwsches  Pulver 
Smoke  signal  cartridge 
for  dropped  messages  (Avn) 
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Rauc-hnoticicluii 

Rauchpattone(RPatr) 

Rauchrohr 

Rauchsatz 

rauchschwachea  Pulver 
(?>ee  also  rauchioses 
Pulver) 

Rauehschwimmer 

Rauchsignalpatrone;  Rauehpatrone 

Rauct.ispurgesrhoss 

Rauchspurpatrone 

Kauchstrichpatrone 
Raurhvo-’.iang;  Raurhschleiet 
Rauch*  alkc 
Rsuchzeichenpatrone 
Rauin 

Raumbild'.ntfernungsmesser 

Raumboot(R-Boot) 

Rauinehemie 

Raumdiehte 

Kaumgewicht 

Katuninhalt;  Raurogehalt 

Raumotter 

Raupe 

Raupenlafetie 

Raupenachlepper 

R-Boot 

Reagenz(pl  Keagenzien); 

Reaktionsmittel 

Rechengerat 

Rechenschleber 

Rechtadrall 

rechtadrehcnd 

reehtagiingig 

rechtswinklig 

Reduzieruog 

Referat 

Regel 

Regelung 

Rtgendecke 

Rehposten 

Reibahle 

reibeo 

Reibedrabt 

Reibepuiver 

Reibungabtemae 

Reibuagakoeffizient 

Reibungaprobe 

Reibuogazundaatz 

Reibzundschraube 

Relcbaaoatalc 

Reichsdruckerei  (Rdr) 

Keichsforsehungarat 

Reiebaluftfahrtmin  aterium(RLM) 


Smoke  distress  signal 
Sec  Rauchsignalparronc 
Tubular  smoke  generator 
Smoke  Composition;  amoke 
signal 

Smokeless  propellant  (lit 
Propellant  giving  little 
smoke) 

Floating  smoke  pot 
Smoke  signal  cartridge 
Smoke  tracer  bullet 
Single  smoke  trail  signal 
cartridge 

Smoke  streak  signal  cartridge 
Smoke  curtain;  smoke  screen 
Smoke  ciuuu 
Smoke  signal  cartridge 
Space;  room;  chamber;  volume 
Stereoscopic  range  finder 
Mine  sweeper  (See  also 
Minenraumer) 

Stereochemistry 
Density  by  volume 
Weight  per  unit  volume; 
bulk  density 
Volume;  cubic  capacity 
Paravane 

Caterpillar;  caterpillar  track 
Caterpillar  mounting  (G) 
Caterpillar  tractor 
See  Riiumboot 
Reagent 

Calculating  apparatus; 

computer 

Slide  rule 

Right-handed  twist  of 
rifling 

dtxrtorotatorv:  clockwise 
tight-hand  (threads,  etc); 
clockwise 
rectangular 
Reduction 

Abstract;  review;  report 

Rule;  standard 

Regulation;  control 

Tatpaulin 

Buckshot 

Reamer 

to  rub;  grind;  triturate; 
rasp;  grate 
Friction  wire 
Abrasive  powder 
Friction  brake 
Coefficient  of  friction 
Friction  test 
Friction  detonating  train 
Friction  primer  (threaded) 
Government  Institute 
Government  Printing  Office  . 
State  Research  Council 
Air  Force  Ministry 


Rciclitniiulk  (RM) 


Reichopatent;  Bundespatent 

Rcichweite 

Retfen;  Reif 

Reifenpanne 

Relhe 

Reihenladung 

in  Rohr  geiullte  Reihenladung 

Reihenschaltung 

Reihenwurf 

rein 

Reinheitsprobe 

Reiniguug 

Reiniguugsburste 

Reissblei;  Graphit 
Reissanztinder 

Reissleine 
reitende  Artillerie 
Reiter 

Reitergewicht 
reizender  Kampfstoff 

Reizgas 

Reizgeschoss 

Reizstoff 

Repetierwaffe 
Reserve 
Reserve  I 


Reserve  II 


Reserveziindung 

Rest 

Restflugweite 


Rettungsboje 

Rettungafahrzeug 

Revolverkanone 

Revolver  mlt  Wieder- 

spannabzug 

richten 

Ricbtfernrohr 
R  ichtgerat 
Richtung 

Richtungshbrer 
R  icht  vngsscbieasen 


Honorary  unit  beofre  1947, 
equal  to  about  2)  cents. 
Presently  called 
Deutschmark  (DM) 

German  patent 
Range;  maximum  range 
Tire;  ting;  hoop;  tire;  band 
Puncture;  blowout;  flat  tite. 
File;  row;  aeries 
Elongated  charge 
Bungalore  torpedo 
Connection  in  series  (Elec) 
Train  release;  train  bombing 
pure;  clean 
Test  (or  purity 
Purification;  cleaning 
Bote  brush;  cleaning 
brush  (Old) 

Graphite 

Friction  (pull)  igniter 
or  primer 
Rip  cord 
Horse  artillery 
Rider;  horseman; 
private  (Cavy) 

Rider  (the  weight) 

Irritant  agent; 
lacrimator  (CWS) 

Irritant  gas;  tear  gas 
Irritant  gas  projectile 
Irritant;  harassing 
agent  (CWS) 

Repeating  weapon 
Reserve 

Inactive  reserve  of 
fully  trained  men 
under  35 

Inactive  reserve  of 
partly  trained  men 
undet  35 

Auxiliary  ignition  lead- 
in  (blasting) 

Residue;  remainder; 
rest 

Remaining  range; 
straight-line  distance 
between  point  of 
burst  and  theoretical 
point  of  impact 
Life  buoy 
Lifeboat 

Revolving  cannon 

Double-action 

revolver 

to  direct;  point  a  gun; 
aim;  judge 
Telescopic  sight 
Aiming  device 
Direction;  pointing; 
a  gun) 

Sound  locator 
Adjustment  fire  for 
direction  (See  alao 
Einschieteen) 


I'icfc 

Ricfc'luilg 

Hicget 

Kiegelhlock 

Riege  Inline 

Kiemcn 

Kiffeltrichter 

Ril'c 

llillenmunltion;  R-Munition 
Ring 

Ringenlage 

Kinggranatr 

Riugk unnne 
KingpuIver(RgP) 

Kingrohr 

Ringstiitzc 

Rinne 

Rlppe 

Rittmcister 
R-Mine;  Riegelmine 
R-Munitinn 

IUlrh!lnH«fliNnMe(HiiGr) 

Roggen 

Rohelsen 

Rohiil 

Rohr(Rj  Rol 


Rohrahnutzung 

Rohrbreite 
Rohrbremsc;  Kucklaufbremse 
Rohre(R;  Ro) 

Riihrenlafette 

Rohrenpulver(RP) 

Rohrfrei  (Rf;  R  ftei) 
Rohrinneres;  Rohrseele 
Rohrkarre 

Rchrladucg  Stabl,  3kg 


Rohrmantel 
Rohrmiindung 
Rohrrucklauf 
rohraicherer  Zunder 
Rohrsleherheit  des  Ziinders 
Rohrweite;  Kaliber 
Rohrzange 

Rokrzerapringer 

Rohstoff 

Rolle 

RoSleobombe 

RiSntgeostrahlen;  X-Strahlen 

Roat 

(oatfrei 


Groove;  channel 
C.lunmcl,  groove;  cannelure 
Doll;  rail;  urti 

Breechblock 
See  R-Mine 
Strap;  sling;  belt 
Ribbed  funnel 
Cannelure;  groove;  furrow 
Rimmlcss  cartridge  case 
for  ball  SA  Ammo 
Ring;  link;  band;  loop 
Ring  layer 

Ring  shell;  shell  with 
pre-arranged  fragmentation 
Built-up  gun;  jacketed  gun 
Annular  or  ring  propellant 
Built  up  barrel  (G) 

Ring  on  tripod  support 
Channel;  groove;  furrow; 
gutter 

IUl>;  cooling  fin  of  an  air¬ 
cooled  engine 
Captain  (Cavy) 

Cross  bar  land  mine 
See  Rillenmunition 
Nee  In  descriptive  part, 
under  R 
Rye 

Pig  iron 
Crude  oil 

Tube;  pipe;  gun  barrel 
(See  also  Lauf  and 
Geachtitzrohr) 

'  Erosion  of  the  bore 
(See  also  Ausbrenr.ung 
des  Rohrea) 

Calibrr(See  also  Kaliber) 
Tube  brake;  recoil  brake(G) 
Tube  (radio);  nozzle;  spout; 
duct 

Tubular  mouat(G) 

Tubular  (perforated)  propellant 
Empty  gun  barrel 
Bore  of  a  gun 
Tube  carriage 
Bangalore  torpedot3  kg  in 
steel  pipe  (See  also  in 
Rohr  gefullte  Rethenladung 
and  gestrecWe  Ladung) 

Gun  tube  jacket 
Muzzle  of  a  gun 
Barrel  recoil  (G) 

Bore-safe  fuze 
Bore-aafety  of  fuze 
Caliber 
Pipe  wrench; 

Stillson  wrench 
Premature  in  n  gun 
barrel 

Raw  material 
Roller;  roll 
Rolling  mice 
X-rays 

Ruat;  grate;  grill 
noncorroalve;  atainleaa 


Rotor.  K  reuz 
It  m  I- mi* 

R-Patrone 

Riickdruck 

Riicklauf;  Ruckatoaa 
Rucklaufbremse 
Riicklauf  einrichtung 
Riicklaufios(Rf) 
Rucklaufloaes  Geschiitz 
(RfG) 

Riickschlag 

Ruck  stoss;  Riicklauf 

Ruckscossfrei(Rf) 

Ruckstossfreiekanone 

(RFK;  RfK) 

Ruckstoaafrcierwerfer 

(RfW) 

Ruckntosslader 

Rlickstosamotor 
Riihrer;  Ruhrapparnt 
Kuinpf 

Rundblickfernrohr(RblF) 

Runde 

Rundfunkaender 

Rundgeachoaa 

Rundkopfgeachoss 

Russ 

Riistung 

R'ustungswerk 

riitteln 

Siibel 

Sachindex;  Sachregister 

Sack 

Saft 

Sagemehl 

Salmiak 

Salpeter 

Salpetergrube  • 
Salpeterhutte 
Salpetersaure 
Salpetcrschwefelsaure 

Salpetrige  Schwefelsaure 

Salvenfeuer 

Salvengeschiltz 

Salz 

Salzkartusche 

Salzsaure 

Salzvorladung;  Salzvorlage 

Sommler  (batterie) 

Saadbad 


Red  Cross 

ReO  cross  ,(,cr  marking  or 
time  fuzes  of  some  artillery 
sheila  not  eontg  poison  gases 
Smoke-puff  cartridge; 
flash  and  sound  cartridge 
Ihrust  reaction  pressure 
(Rock) 

Recoil 

Recoil  brake  (G) 

Recoil  mechanism 
Recoilless 
Recoilless  gun 

Blowback  (Ord); 
back  pressure 
Recoil;  kick  (Ord) 
Recoilless 
Recoilless  gun 

Recoilleas  launcher 

Recoil-operated 
automatic  weapon 
Jet-propulsion  engine 
Stirrer;  agitator 
Trunk)  toraoi 
fuselage  (AC) 

Panoramic  telescope 
Tour;  round;  circle;  curve 
Radio  broadcasting 
station 
Round  bullet 
Round  nose  bullet 
Soot;  lampblack 
Armament;  equipment 
Armament  plant;  wnr-plant 
• o  shake;  jolt 

Saber;  sword 
Subject  index 
Bag;  sack;  pouch 
Juice;  electric  current 
Sawdust 

Sal  ammoniak;  Am 
chloride 

Saltpeter;  K  nitrate; 
niter 

Saltpeter  mine 

Niter  works 

Nitric  acid 

Mixture  of  nitric  and 

sulfuric  acids;  mixed  acid 

Nitrosylsulfuric  acid 

Salvo  (or  volley)  fire 

Automatic  gun 

Salt 

Flash-reducing  wad 
(lit  Salt  cartridge) 
Hydrochloric  acid; 
muriatic  acid 
Flash-reducing  wad 
eontg  some  salts 
Storage  battery 
Sand  bath 
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Sandpspiet 

Sandprobc 

SstsnfBombe'l 


Siittigung 

Satz 

Sstzpille 

Satzrtng 

Satzstiiek 

sauet 

Snuerstoff 

Sauerstofftr'dger 

S»uk 

Slinr#* 

Sauremesser 

S-Boot 

Sehabe 

Schsblouc 

Schacht 

Srhachtel 

Schaft 

Schale 

Schall 

Schalld'f  Hfer 
Schallwi  ’ 
achalteo 
scharf 

scharfe  Munition 

scharfe  Panzermioe 

scharfe  Patrone 

scharfgeladene  Granate 

scharfmacheo; 

scharfstellen 

Scharfschutze 

Scharf  achiitzengewehr 

tndiarnier 

Schuufci 

Schaum 

Scheibe(Schb) 

Scheibenpulver 

Scheibenwischer 

Scheide 

Scbeinmine 

Scheinwerfer 

Scherdroht 

Schere 

Scherfestlgkelt 

Scherplatte 

Scherstlft 

Schledirkhter 

Schfefer 

Schiene 

Schiesabaumwolle; 

Schieaswollc 

Schlesibeeher 


Sand  paper 
Sand  test;  dust  test 
Nickname  for  Iflljfl  kg 
OP-HE  Bomb,  called  in 
Ger  SC  1800  Satan  fTM 
1985-2,  p  12) 

Saturation;  aatiafaction 
Set;  composition;  unit; 
deposit;  sediment;  pellet 
Pellet  primer 
Time  train  ring(TiFz) 

Black  powder  pellet  (TiFz); 
fuze  composition  disk 
acidic;  sour 

Oxygen  (lit  Sour  substance) 
Oxidi:.er(lit  Oxygen  carrier) 
Culuimi;  pile;  pillar 
Acid;  sourness;  acidity 
Acidimeter 
See  Schnellboot 
Scraper;  grater 
Stencil;  template;  model; 
pattern 

Shaft(mining);  bomb  rack 
Box;  case 

Shaft;  stock;  handle 

Dish;  basin;  bowl;  husk;  bark 

Sound;  ring;  resonance 

Silencer  (Ord);  muffler 

Sound  wave 

to  insert:  shift;  switch 

sharp;  pointed;  acute; 

armed;  primed;  live  (Ammo) 

Live  ammunition;  service 

ammunition 

Activated  A/T  mine 

Live  cartridge;  ball  cartridge 

Live  shell 

to  arm  (Ammo);  to  activate 
a  miuc;  to  fuze  a  shell 
Sharpshooter  ;  sniper 
Sharpshooter's  rifle 
Hinge;  joint 

Shovel;  Sioup;  pajulc,  blade 
Foam;  froth;  scum;  latber 
Disk;  plate;  practice  target; 
pane  (of  glass) 

Disk  propellant 
Windshield  wiper 
Scabbard;  sheath 
Dummy  mine 
Searchlight;  projector; 
spotlight;  headlight 
Shear  wire 
Shears;  sieissors 
Shearing  strength 
Shear  plate 
Shear  pin 

Umpire  (maneu';  era) 

Slate;  schist;  shale 

Rail;  ctcip;  surgical  splint 

Guncotton 

Rifle  grenade  launcher 
(discharger) 


Schiessen 
schiessen (achoss, 
gcschossen) 
Schiessplatz; 
Waffenprufungsstelle 
Schiesspulvet 
Schiess-stock  (am 
Granatwerfer) 

Schies  s-stoffweseu 


Schiesswesen; 

Schiesslehre 

Schiesswollpulver 

Schiff 

Schiffbauwerft; 

Schiffswerft 

Schiffsfcanonc(SK) 

Schild 

Schirm 

Schirmlafette 

Schlacht 

Schlachtfliegerbombe 

Schlachtflotte 

Schlacke 

Schlag 

Schlagbolzen 

Schlagempfindlichkeit 

Schlagfeder 

Schlagliudung 

Schlaglot 

Schiagrohre 

Schlagstift 

Schlagversuch;  Schlagprobe 

Schlagwetter 

schlagwettersicher 

Schlag  wetterversuchsstrecke 

schlag  wetter  ztindfahig 

Schlagzunder 

Schlagziindschraube 

Schlamm 

Schlange 

Schlauch 

Schlauchboot 

Schlauchklemme 

Schleifmittel 

schleppen 

Schlepper 

Schlepptotpedo 

Schleuder 

Schleuderguss 

Schleudermachine; 

Abschleuder-machine 

Schleudermine 

Schleuderstart 


Gunnery 
to  sheet;  fire 

Proving  ground;  artillery 

tange 

Gunpowder 

Rifle  grenade  rod 

Powder  business;  all  that 
conce'.ns  propellants  and 
explosives 

Gunnery;  Ballistics  (See 
also  Artillerlewesen) 
Guncotton  propellant 
Ship;  vessel 
Shipyard 

Naval  guu 

Shield;  label;  signboard 
Screen;  umbrella;  parachute; 
covet(See  also  Fallschirm) 
Gun  mount  protected  with  a 
shield 
Battle 

Fragmentation  bomb  carried 
by  a  fight  plane 
Battle  fleet 

Slag;  cinder;  clinket(in  coal) 
Shock;  stroke;  blow 
Firing  pin;  inertia  striker 
pcllet(Fz) 

Sensitivity  to  shock  (to  blow 
ot  to  impact) 

Striker  spring  (Fz) 

Booster  charge;  magazine 
charge(Fz) 

Hard  solder 

Percussion  tube;  friction 
tube  (primer) 

Striker  (Fz) 

Impact  test;  percussion  test 
Firedamp 

Safe  against  firedamp 
Testing  gallery 
ignitable  by  firedamp 
Impact  fuze;  percussion  fuze 
Threaded  percussion  primer 
Mud;  sludge;  slime;  slurry 
Snake;  coil;  hose  (flexible 
tube);  spiral 
Tube;  tubing;  pipe 
(flexible);  hose 
Pneumatic  raft 
Tube  clamp 
Abrasive 
to  tow;  drag 
Trsctor;  tug 
Towed  torpedo 
Centrifuge;  sting;  catapult 
Centrifugal  catting 
(foundry) 

Centrifugal  machine; 
catapult 

Sling  mine;  sliding  mine 
Catapult  take-off (Avn) 
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ScMii  ten  ^>l) 

Sehlifi 

SchliUcn 

Srhlitz 

ScIiSass 

Schlut;  Schlottt 
Schlussel 
Solilussclgr.iben 
Srhltissclinine 

Schmutspurbahn 

Schmclzpunkt 

Schmer 

Schniergel 

SchincUciliug 

srhmiedbar 

Schmiede 

Schmiederisen;  gcschmie- 
detes  Eisen 

Schmiermiitel;  Schmierstoff 

Schmierbl 

Schmierung 

Schmirgel 

Schnabel 

Schnatle 

Schnauze 

Schnecke 

Schneckentrieb;  Schneckenrad 

Schncckcttc 

Schneewanne 

Schneide 

Schneider 

Schnellboor,  S-Boot 

Schnellfeuergcschiitz 

Schnellfeuerkanone 

Schnell  Ladekanone 
Schnell  Ladverschluss 
Schnell  Ladung 
Schnell  Lot 
Schnellziindcr 

Schneppe 

Schnitt 

Schnur  (See  also  Ziindschnur) 

scbrag 

Schraglinie 

Schrank 

Schrapnell  (S;  Schr) 
Schtapnellmine  (S- Mi;  SchfMi) 

Schraube 

SchrAubeoflugzeug 

Schraubenmutter 

Schraubenschlussel 

Schraubenzieher 

Schraubkappe 

Schraubatock 


Streaks;  striae;  schlicren 
(regions  of  varying  refraction  , 
as  in  liquids  and  gases) 

Grinding;  sharpening 
Sled,  sleigh;  sleigh  mount; 
sliding  carriage  (G) 

Slit;  slot;  fissure 
Lock;  bolt  mechanism;  castle 
Smoke  stack 

Key;  wrench;  cipher  code 
Main  trench 

Antivehicle  mine  laid  as  road 
block  (lit  Key  mine) 

Narrow-gage  railt  ad 
Melting  point 
Fat;  grease;  suet 
Emery 

Rutted!)  (nickname  of  a 
guided  missile) 
malleable 
Forge;  smithy 
Wrought  iron;  forged  iron; 
malleable  iron 
Lubricant 
Lubricating  oil 
Lubrication 
Emery 

Beak;  bill;  nozzle;  nose 
Buckle)  clasp;  gunsling  hook 
Snout;  mouth;  nose;  nozzle;  spout 
Wctm(Mech);  endless  screw; 
spiral 
Worm  gear 

Snow  chain;  skid  chain 
Boat-type  runner  placed  under 
gun  carriage  wheels  for  opera¬ 
tions  in  deep  snow 
Edge  (of  a  knife,  bayonet,  etc) 
Cutter;  Tnilor 

Motor  torpedo  boat;  PT-Boat; 
E-Boat 

Rapid-fire  gun;  quick-firing  gun 
Rapid-fire  cannon;  quick- 
firing  cannon 
Rapid  loading  gun 
Rapid  loudtng  breechblock 
Emergency  demolition  charge 
Soft  solder 

Instantaneous  fuze;  nondelay  fuze 
(See  also  empfiodlicher  Ztinder) 
Spout;  snout;  nozzle;  lip 
Cut;  slice;  section;  intersection 
Rope;  cord;  twine;  string 
oblique;  sloping;  inclined 
Diagonal 

Cabinet;  case;  closet;  cupboard 
Shrapnel 

Antipersonnel  mine  (lit  Shrapnel 
mine)  (See  also  Schiitzenmine) 
Screw;  propeller 
Helicopter 
Nut  <Tecb) 

Wreuch 
Screw  driver 
Screw  cap 
Vise  (Tech) 


Schreck 

Schrcckiudung;  Schreckmine 
Schrot 

Schrotgewehr 

Schrotputrone 

Schuh 

Schutbombc 

Schuld 

Schii-Mine 

Schuppc 

Schuss 


Schussbccbachtung 

Schussbereich 

Schussfolge 

Schusstafel 

Schuasveraager 

Schunswuffe 

Schussweite 

(grosste  Schussweite) 

Schusswinkel 

Schiitteltrichter 

Schiittkasten 


Schiitz 

Schutze 

Schiitzcngrabenkanone 
Schiitzenhohle 
Schiitzenmine  (SchiiMi; 

S-Mi) 

Schiitzen;  anzerwagen  (SPW; 
SPzWg) 


Schutzfeder  (SF) 

Schutzglas 
Schutzschild 
Schutzstaffeln  (SS) 

Schutzwall 


Schwaden 


Schwadron 

achwiingero 

Schwankung 

Sckwaaa 

Schwanfcroua 

SckwanpifvH 
Sckwebe 
schwa  dr  ac  it 


Fright;  terror 

Booby  trap;  booby  mint. 

(See  also  Sprengfalle) 

Shot  (for  shotgun);  pellet; 

cut;  piece 

Shotgun 

Shotgun  shell 

Shoe;  SA  scabbard  or 

holster 

Training  bomb;  dummy 
bomb 

Debt;  fault;  blame 
Sume  as  Schiitzenmine 
Scale;  flake 

Shot  (discharge  of  a  fire¬ 
arm);  round  of  ammunition; 
blast 

Observation  of  fire  ( Arty); 
spotting 

Range  of  gun;  danger  zone 
Rate  of  fire 

Range  table;  firing  cable 

Dud;  miss 

Firearm 

Range  (See  also  Svntfernung) 
(Maximum  range) 

Firing  angle 
Separatory  funnel 
Container  with  a  number  of 
small  bombs;  "Mtlotov 
Breadbasket”;  bomb  maga¬ 
zine 

Relay  (Elec) 

Private  (infy);  rifleman; 
sharpshooter 

Trench  gun;  trench  mortar 
Dugout;  foxhole 

Antipersonnel  mine  (See 
descriptive  part) 
Multipurpose  armored  car 
(used  for  carry irq  troops 
or  equipment)  (.See  also 
under  Panzer) 


Protective  spring;  safety 
spring 

Bulletproof  glass 
Protective  shield 
Elite  guard  of  the  Nazi 
party 

Protective  wall  (system  of 
land  defenses,  such  as 
Westwall) 

Suffocating  vapor  or  ex¬ 
halation;  gas  cloud; 
noxious  gases;  detonation 
products 
Troop  (Cavy) 
to  impregnate;  saturate; 
inseminate 

Fluctuation;  variation; 

ewilUfinn 

Tail;  trail  (G) 

Black  cross  (Ger  marking  for 
phenyl  cyan  arsine)  (CVS) 

Suspension;  sling 
Swedish 
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schwedisches  Holzchen 

Schwefel 

Schwefelantimon 

Srhwcfclsiiure 

Schwefeltrioxide 

Sch«(ftl*iissti9tol( 

Schwefligsaure;  schivrflige 

Saute 

schweissen 

schwrlen 

Schwelkerze 

sthvellen 

Schwemmstein 

schwer 

schwerc  Actilterie  (sA) 

schwere  Haubirze  (el!) 

schwerc  Kunonc  («K) 

schwere  Ponzcrb'uehse 
Sehwtkraft 

schweres  Maschinengewehr 
schwerste  Artillery  (ssA) 

Sc  h  wert 

Schwimmweste 

Schwingung;  Schwung 

achwirreo 

Schwunggewicht 

Schwungkraft 

Schwungmaschine 

Schwungred 

Se-fliegerei;  Seeflugwesen 

Seeflugzeug 

Seele 

Seelenachse 

Scelendi-rchmcsser,  Seelen- 
weite 

Seetenlange 

Seelenrohr 

Setmeile 

Scemioe 

Seeminensperre 

Scezutrder 

Scgelflugzeug 

Segler 

Segment  granate 
Sebrohr 

aeigero 

Seice 

Seitenfeuer 

Scitengcwehr 

Seitenverschiebung 

Seitenwagen 

Settwsrtsbewegung 

Sekundarladuog 


Safety  match  (lit  Swedish 
match) 

Sulfur 

Antimony  sulfide  (Sb,S,) 

Sulfuric  acid 
Sulfur  trioxide  (CWS) 

Hydrogen  aulfide 
Sulfurous  acid 

to  weld;  sweat 
to  burn  slowly;  smolder 
Smoke  candle  (CWS) 
to  swell;  distend 
Pumice  stone 
heavy 

Medium  artillery  (lit 
Heavy  artillery) 

Medium  howitzer  (Hi 
Heavy  howitzer) 

Medium  gun  (lit  Heavy 
gun) 

Heavy  antitank  gun 
Force  of  gravity 
Heavy  MG 

Heavy  artillery  (lit  Heaviest 
artillery) 

Sword 

Mac  West;  life  vest 
Vibration;  oscillation 
to  whizz;  buzz;  centrifuge 
Pendulum 

Vibrating  power,  centrifugal 
force 

Centrifuge 
Flywheel 
Naval  aviation 
Seaplane;  hydroplane 
Bore  (of  a  g  un) 

Axia  of  the  bore 

Diameter  (caliber)  of  the  bore 

(See  also  Kaliber) 

Gun  barrel  length 
Tube;  liner  (of  a  gun) 

Nautical  mile  (1.853  km) 

Sea  mine;  underwater  mine; 
submarine  trine 
Submarine  mine  field 
Hydrostatic  bomb  fuze  (in 
depth  charges) 

Glider;  sailplane 
Sailboat;  glider 
Segmented  shell 
Periscope;  telescope  (lit 
Seeing  tube) 
to  exude 

Side;  face;  direction  (Guny) 
Enfilade  fire 
Bayoaet  (lit  Side  arm) 

Drift  correction 
Sidecar 

Yawing  fSee  also  Pendeln 
des  Gescbosses) 

Secondary  charge;  base  charge 
(of  a  detonator) 


Selbacentzundung;  Selhstziinduag  Spontaneous  ignition 


Selbstfohrlafeite  (Sf;  Sfl) 


(Gesr blitz  uuf  Sclbstfahr- 
lafette) 

Selbstladeeinsteckluuf 

Selhstladegewehr 

Selbstladepi  stole 

Sclbrtliider;  Selhst- 

ladewaffe 

Selbstschrumpfung 

Selbstverbr  ennung 

Selbst  zersetzung 

Sclogtzuuduug 

Sender;  Sendegerat 

Seudung 

Senfgas;  Yperit 

seokrecht 

Senkung 

Sensibilitat 
Serienfabrikation 
Sesshaftcr  Kampfstoff 

S-Gesrhoss 

sicher 

Sicherheitsboctich 

Sicherheitsdraht 

Sicherheitsglas 

Sicherheitsminenpulver 

Sicherheitssprengstoff 

sichern 


Sicherungskappe 

Sicherungsklappe 

Sicherungsmutter 

Sicherungsstiit 

Sicherungsvorstecker 

Sicherungszundei 

Sicht 

Sichtfeld 

Sieb 

Siedenpunkt 
Siegfried  Kacone 

Signal  bombe 

Signalpatrone 

Signal  rakete 

Signalwerfer 

Siliziumtetrachlorur 

Sinkstoff 

Sipo  (Sicherheitapolizei) 
SM;  S-Mine;  Sch'uMi 

S-Mine  VerbindungsstiHk, 
Drilling 

Sockellafette  (Ski) 

Sog 


Self-propelled  (SP)  mount; 
gun  motor  carriage  (See  also 
under  Panzer) 

(Self-propelled  gun) 

Subcaliber  barrel  ler  semi¬ 
automatic  weapon 
Semiautomatic  rifle;  self- 
loading  rifle 

Semiautomatic  pistol;  self¬ 
loading  pistol 

Semiautomatic  weapon;  self¬ 
loading  weapon 
Self-shiinkugc 
Self-destroying  type  of  fuze 
Spontaneous  decomposition 
See  Seiusteulzuuuuug 
Radio  transmitter 
Shipment;  transmission  (Rad) 
Mustard  gas  (CWS) 
vertical;  perpendicular 
Sinking;  lowering;  hollow; 
depression 

Sensitivity;  sensitiveness 
Production  in  series 
Persistent  chemical  warfare 
agent 

See  Spitzgeschoss 
safe;  secure 

Safety  tank;  drowning  tank 
Safety  wire  (Ord) 

Safety  glass;  shatterproof 
gloss 

Safely  blasting  powder 
Safety  explosive 
to  make  safe;  lock  (Ord  and 
Ammo);  cover,  protect;  make 
secure 

Safety  device  (Fz);  safety 
cap  (HdGr) 

Safety  valve;  safety  hatch 
Lock  nut 
Safety  pin  (Fz) 

Arming  pin  (Fz);  safety  pin  (B) 

Safety  fuse 

Sight;  visibility 

Field  of  view 

Screen;  sifter,  filter 

Boiling  point 

380  mm  Railway  Gun  (Sec 

under  Weapons) 

Signal  flare 

Signal  cartridge 

Signal  rocket 

Ground  signal  projector 

Silicon  tetrachloride 

Deposited  matter;  sediment 

Security  police 

See  Schrapnetlmine  and 

Schuczenmine 

Three-way  adapter  for  S-Miue 

Pedestal  mount  (G) 

Suction 


tier  JrVi » 


Sl'PfcOll 

Sohtc 
Sol  ilut 

Solvens  fpl  Solvenzicn) 
Sunder 

Sonderartillerie 

Sondergeriit  (SGer) 
Sonderkutuschc  (SK art) 


Son.le tkr.iftlahrzeug  (SdKfz) 


SonderlaJung;  Ausnahme* 
lai  <;,ft 

Sondermunitior  (Smu;  SdMu) 

Si'ndrrwaffc  (SdW) 
Spnhwagen  (Sp'K'g) 
sl*alt 

Spalt;  Spalte 
■Spalt.inluge 

Spaltnnl.igc  zur  Gcwinnnng 
von  Oleim  uus  Ruckr.hurc 


Spaltfunkzunder 
Spaltgliik  .sunder 
Spaltring 
Spalt?.iindcr 
Spaltzlindermaschine 


Spannvorrichtung 

Sparstoff 

Spartgras 

Spatzerspringcr 

Spatziinder;  Verzogerungs- 

zilnder 

Spatzundung 

Speer 

Spettballon 

Sperre 

Speirfeuer;  Notfeuer 

Sperrholz 

Spcrrohr 

Sperrversuchsanstalt  '"•VA) 


spczifisches  Gewirht 
Spiegel 

Spicgelrelegraph 

Spiegelvisier 

Spindel 

Spiralbohrer 

Spiralfeder 

Spitze  (S', 

Spitzgeschoss  (S;  SGesch) 
Spitzgeschoss  mit  Eisen- 
kem  (SmE) 

Spitzgeschoas  mit  Stahl- 
kern  (SmK) 


to  crystallize  out;  precipitate 
Sole;  bottom  of  u  trench 
Soldier 
Solvent 

Separate;  special;  exclusive 
Heavy  artillery  (lit  Special 
artillery) 

Device  serving  a  special  purpose 
Special  propelling  charge  in 
non-fixed  ammunition;  super¬ 
charge  cartridge 
Specialized  vehicle,  such  as 
tank,  tank  destroyer,  etc  (See 
also  under  Panzer) 

Supercharge 

Non-fixed  anunuuitiuli, 
special  purpose  ammunition 
Special  purpose  weapon 
Scout  car;  reconnaissance  vehicle 
See  under  Ger  Abbreviations 
Crack;  split;  slit;  fissure 
Cracking  installation;  splitting 
device 

Installation  for  recovering 
oleum  from  spent  acid  by 
splitting  process 
Jump-spark  elect.ic  igniter 
High-tension  electric  igniter 
Split  ring  (hrnechblock) 
High-tension  detonator 
Exploder  for  high-tension 
detonator 

Cocking  mechanism 
Scarce  material;  high  priority 
material 
Esparto  grass 

Retarded  burst;  delayed  action 

projectile 

delay  fuze 

Retarded  ignition 
Spear 

Barrage  balloon 
Block;  obstacle;  barrier 
Barrage  fire;  barrage 
Plywood 

Outer  steam  tube  of  MG 
Naval  establishment  working  on 
development  and  testing  of  sea 
mines 

Specific  weight 

Mirror,  periscope;  stern  (of  a 

ship) 

Heliograph 
Mirror  sight 

Spindle;  pinion;  gear  shaft 
Twist  drill;  spiral  drill 
Spiral  spring;  helical  spring 
Po.nt;  tip 
Pointed  bullet 

■Pointed  bullet  with  iron  core; 
SAP  bullet 

Pointed  bullet  with  steel  core; 
AP  bullet 


Spitzgcsclioss  mil  Stuhl- 
fcern  (gehartet)  [SmK.  (!|)| 
Spitzgcsehoss  mit  Stahl- 
kern  und  Glimmspur  (SmK- 
Gl’spur) 

Spitzgeschoas  mit  Stuhlkern 
und  Leuchtspur  (SmK L‘ spur) 
Spitzmunirion  (SMtii 
Spteissung;  Sptissung 
Splint 

Splitter;  Sprengstiick 
Splitterbetonbombe  (SplBeB) 
Splitterbombe  (SplB) 

Splitterdichte 


Splittcrgranate  (SpIGr) 
Splitterring 


Spli  tterschut  zbrill  e 

splirtersichrr 

Spom 

Sprachrohr 
Spreizl  alette 
Sprengarbeit 
Sprengbombe  (SB;  SprB) 
Sprengbombc,  dickwundige 
Sprcngbrandbombe  (SprBrB) 
Sprengbuchse 

Sprengbiichse  02/24 

Sprengdienst  (Sd) 

spreogen 

Sprcngfalle 

Sprengfiillung 
Sprengfliissigkeit 
Sprenggelatine ;  Sf  renggummi 
Sprenggranate  (Sprgr) 
Sprenggranate  41  (Sprgr  41) 

Sprenggranate-Patrooe 

(SprgrPatr) 

Sprenggummi 

Sprengkammer 

Sprengkapsel 

Sprengkapsel  Nr  8  (Al) 
Sprengkapselzunder  (7.5, 

10,  25  Sckunden) 

Sprengkapselzunder  28  (kurz) 

Sprengkapselzunder  28  (lang) 

Sprengkorper 

Sprengkorper  28 
Sprengkorper  88 


Pointed  bullet  with  hardened 
Iter!  core;  super  AP  bullet 
Pointed  bullet  with  steel 
cort  and  dim  tracer 

Pointed  bullet  with  steel  core 
and  tracer 

Pointed  bullet  ammunition 
Splice 

Splint;  cotter  pin;  split  pin 
Splinter;  fragment  (Proj) 
Concrete  fragmentation  bomb 
Fragmentation  bomb;  A/P 
(antipersonnel)  bomb 
Density  of  fragments  (number 
of  shell  fragments  per  unit 
area) 

Fragmentation  shell;  grenade 
Fragmentation  sleeve  fitting 
over  casing  of  the  Stielhand- 
granate  (lit  Splitting  ring) 
Protective  goggles 
splinterproof 

Trail  spade  (G);  spike  (MG 
tripod) 

Megaphone 

Split  trail  spade  carriage 
Blasting  job 

HE  bomb;  demolition  bomb 
HE  bomb,  thick-walled 
HE-lnc  bomb 

Demolition  charge  in  a  con¬ 
tainer;  petard 

Demolition  charge  consisting 
of  a  box  containing  1  kg  TNT 
Demolition  service 
to  blast 

Booby  trap  (See  also  Schrcck- 
ladung) 

Filler;  HE  filling  charge 
Explosive  liquid 
Blasting  gelatin 
HE  shell 

HE  shell  pattern  41,  for  a 
tapered  bore  gun 
HE  shell  in  a  cartridge; 
(complete  round  of  fixed 
ammunition) 

See  .Sprenggelatine 
Mine  chamber  (blasting) 
Detonator;  blasting  cap; 
initiator 

Detonator  No.  8  (Aluminum) 
Detonating  cord  unit  with 
blasting  cap  and  fuse  lighter; 
prepared  demolition  set 
Pfepd  demolition  set 
with  delay  100  sec 
Prepd  demolition  set 
with  delay  200  sec 
Demolition  block;  prepared 
charge 

Demolition  slab,  200  g 
Demolition  charge  consisting 
of  a  box  containing  200  g 
picric  acid 


Spfcngko.-pcr,  Tp 


Sprengkraft 

Sprenp.ladung  (Spigldgl 

Spro nglndungstohre 
Sprengloeh 
SpICUglfjlt 
Sprengmittel 


Sprengnbttelkasten  Satz 

Sprengmauition 

Sprengmunition  02 

Sprrngmunition  t)8 

Sprengnietc 

bprengol 

Sprengblpulver 

Spteugpatrone 

Sprengpatrone  Zerstorer 

Sprengpulver 

Sorengsalpeter 

Sprengsatz 

Sprengschlag 

Sf  rengschnur 

Sp.'engstoff 

Sptengstoffart 
Sprengstofuillung 
Sprengstoff,  Lose 
Sprengstoffwesea 

Spreng stuck 
Sprengtechnik 

Sprengtrichter 

Spreogung 

Spteogwitkung 

Sp/eagzunder 

springrn 

Spritzduse 

Spritzform 

Spritzguss 

Spritzgussmasse 

Spritzweite 

Spule 

Spiriting 

Spot 

Spur  (S);  Leuchtapur  (L 
Spurgeschoss 

SS 

SS-Panzerkorpa 

Stab 

Stabbraadbombe 
St'abchenpulver  (StbP) 
Stabllitat 

Stabmioe 

Stachelbombe  (Stabo) 

Stacbcldraht 

Staffelfeuer 


Demolition  slab,  200  g  io  bake-  c 

lite  container  ((or  tropical 
climates)  v 

Explosive  force  c 

Rnrsting  charge;  demolition  charge;  < 
blasting  charge  • 

Burster  tube  (Proj)  ; 

Blast  hole 

Li<|uid-uir  explosive;  oxyliquil 
Explosive  in  prepared  form,  as 
distinguished  from  generic  tetm 
Sprengstoff;  HE  demolition  charge 
l!E  charges  and  accessories 

v»\|a r|tr rt 

Trinitrotoluene  (TNT)  charge 
Picric  acid  (PA  )  charge 
Explosive  rivet 

Nitroglycerin  (NG);  detonating  oil 
NG  propellant;  double  base  (NG-NC) 
propellant 

Blasting  cartridge  (demolitions); 

explosive  bullet 

Gun  destructor  charge 

Blastiag  powder;  black  powder 

Nitrate  explosive 

Bursting  charge;  explosive  filler 

Explosion 

Fuse  (lit  Explosive  cord) 

Explosive;  11E  (See  also  Sprcng- 
mittel) 

Type  of  explosive 
HE  filler  (Ammo) 

HE  bulk 

Subject  of  explosives'tall  that  con¬ 
cerns  explosives 
See  Splitter 

Technics  cf  manufacture  of  explo¬ 
sives;  technics  of  demolitions 
Mine  crater 
Demolition;  blasting 
Explosive  effecr,  bursting  effect 
Detonating  fuse;  primacord 
to  burst;  break;  crack 
Injection  nozzle;  ateam  injector 
Injection  mold;  jet  mold 
Injection  molding;  die  casting 
Injection  molding  composition 
Range  (of  flamethrower) 

Spool;  electric  coil 
Rinsing;  waching;  flushing 
Trace;  track;  trail 
,'apur)  Tracer 

Tracer  projectile 
See  Schutzataffeln 
SS  armored  corps 
Staff;  rod;  bar 
Stick-type  incendiary  bomb 
Chopped  tube  propellant 
Stability  (See  also  Beatandigkeit 
and  Kaltbarkcit) 

Stick  mine 

Bomb  with  toog  nose  spike 
(See  description) 

Barbed  wire 
Echelon  fire 


Stahlblechpanzer 

Stahlgeschoss;  Stahlgranate 

Stuhlguss 

Stahlhelm 

Stahlhutte;  Stahl  werk 
Stahlkerngeschoss 

Stahlmantelgeschoss 
Stahlmorser 
Stnhlpanzer 
Stahl  seel  e 

Stahlspkzengeschoss 

r*.  »  •  i 
okitiuwciRc 

Stalag  (Stammlaget) 


Stanunkotper;  Stnmmsubstanz 

Slandort 

Stange 

Stangenkugel 

Stangenladuag 

Stangenladung 


Starke 

Startkatapult 

Startvorrichtung 

Stativ 

Staub 

StaubpuJver  (StbP) 
stauchen 

Stauch!  afotte 

Stauchprobe 

Stauchzylinder 

Steorinsaure 

stechen 

atecken 
Stecker 
Steckzunder  40 

ateil 

Steilbahn 

Steilfeuer 


Steel  plute;  sheet  steel 
armor 

Light  case  shell  of  cum  steel 
Cast  steel 
Steel  helmet 
Steel  works 

Steel-core  bullet;  armor¬ 
piercing  bullet 
Steel-jacketed  bullet 
Steel  mortar 
Steel  armor 
Steel  liner  (G) 

Steel  pointed  bullet 
Steel  foundry 
Prisoner  of  war  camp  for 
NCO’s,  privates  and  labor 
detachment 
i  Parent  substance 

Post;  garrison;  station;  position 
Pole;  post;  pillar,  bar;  rod 
Crossbar  shot;  double¬ 
headed  shot 

Poll  charge  (See  general 
section) 

Pole-charge  antipersonnel 
mine 

Staple;  warehouse;  pile; 
launching  cradle 
Starch;  strength;  thickness 
Catapult 

Launching  device 
Stand;  support;  tripod 
Dust 

Finely  granulated  powder 
to  compress  (by  blow); 
knock 

Retractable  (telescopic) 
gun  carriage 

Compression  test;  crusher 
test 

Crusher  cylinder 
Stearic  acid 
to  stick;  prick;  pierce; 
puncture 

to  stick;  stay;  remain 
Plug  (Elec) 

Inserted  rocket  igniter, 

pattern  40 

steep 

High-angle  trajectory 
High-angle  fire;  cuiv  ed  fire 


Steilfeuergeschutz  (Haubitze)  Howitzer  (lit  High-angle 

fire  gun) 


Stein 

Steinbruch 

Steinflachs 

Steinkohle 

Stninkohlenpecb 

Steinschlosagewehr 

Stellmutter 

Stellriog 

Stellacbiusael 

Stellachraube 


Stone;  rock 

Quarry 

Aabestoa 

Mineral  coal;  anthracite 
Coal  tar 
Flintlock  gun 

Lock-nut;  regulating  (adjust¬ 
ing)  nut 

Adjusting  ring  (Fz);  time- 
setting  ting 
See  Stellstift 

Set  screw,  adjusting  screw 


(n-r 


Stellatift;  Stcl I 
sthlussrl  (St) 
Sterill'Jink-IpBtrmw- 

Sternpulvcr  (StP) 

Slernsignul 

Stcuef 

Steuerfliigi-I 

Sirurruns 

Stich 

Stithprobe 
Stichwaffe 
Stick  stoff  (N) 

Stick stolfsaure;  Stick  stoM- 
•'BsscrstoffVi urc;  Stirk- 
stoffwassersloff 
Stiefel 


Fuze  setter 

Star  cluster  cartridge  (signal); 
multiple  star  cartridge 
Star-shaped  propellant 
Signal  flare;  star  signul 
Control;  steering  wheel;  tax 
Stabilizing  fin  (B) 

Steering 

Thrust;  stab;  sting 
Sample  taken  at  random 
Thrusting  weapon 
Nitrogen 

Hydrazoic  acid;  hydronitric 
arid;  hvdmgen  trinit.'ide 


Sriel 

Stielgranate  (Stgr) 

Stielgranate  41 

Stielhandgranate  (Sthgr) 

Stilt 

Stimpanzer 
Stock 

Stocktnine  (StoMi) 

Scoff 

Stofflehre 
Stollen 
Stolperdraht 
Stolperdrahtfeld 
Stolperdrahtmine 
Stopfbiichse 

■Myuli 

storen 

Stomngsfeuer 
Stoss 

Stossd  ampler 
Stdssel 

Stossempfind'.ichkeit 
Stosaempfindlichkeitsprobe 
stosaen 
Stosskappecmine;  Stossmine 
Stosskraft 

stossreizbar,  stossempfindlich 
atoaa-sicher 
Stooaverauch 
Stosswaage 
Stusswelle 
Stosaziinder 
Strahl 

Strahlung 
Strandmine  (SdMi) 

Suecke 

streckcn 

Streck  stahl 
atreichen 


(HNj) 

Boot;  case;  barrel 
Handle;  shaft;  stem;  stalk 
Stick  grenade;  rodded  bomb 
37  mm  Rodded  bomb  for  A/T 
gun,  Pak  41 

Hand  grenade  with  handle; 
potato-masher  hand  grenude 
Pin;  peg;  tack;  stag 
Front  armor 

Stick;  cleaning  tod  (HO; 
picket;  pole 

A/P  picket-type  mine;  stake 
mine  (of  concrete) 

Substance;  stuff;  fabric; 
material 

Seme  as  Chemic 
Gallery;  tunnel 
Trip  wire 

Field  of  trip  wire  obstacles 
Trip  wire  mine 
Gland;  stuffing  box 
Liaison  airplane 
disturb;  trouble;  harass 
Harassing  fire  (Arty) 

Impulse;  thrust;  shock; 

blow,  push 

Bumper 

Pestle;  rammer;  tappet  (Fz) 
Sensitivity  to  shock  (Exp!) 

Test  for  sensitiveness  to  shock 
to  push;  thrust;  strike 
Contact  mine  (Nav) 

Percussive  power,  impact 
sensitive  to  shock 
inrensitive  to  shock 
Shock  test  (Expl) 

Ballistic  pendulum 

Shock  wave;  percussion  wave 

Percussion  fuze 

Ray;  iet  (nf  liquid  or  gas); 

flash  (of  lightning) 

Radiation;  radiance 
Beach  mine;  shore  nine 
Distance;  space;  stretch; 
drift  (Mining) 

to  stretch;  extend;  flatten; 
toll  (metal,  glass) 

Rolled  steel 

to  cross  out;  strike  out;  elimlaste 


Streichholz;  Sueiclr 

zundh'olzchen 

Streifen 

Streifenluder 
Streifenpulver  (StrP) 

Streit 

Srrenglot 

Streubrandbombe 

streuen 

Streufeuer,  Streungsfeuer 

Strcugarbe 

Stteukegel 


Streuuiine 

Streuung 

Strichfeuer,  bestreichendes 
Feuer 

Strohzellstoff 

Strom 

Stromerzeuger 

•Srromliniengeschoss 

Srronunesser 

Stromstiirke 

Stiomung 

Stuck;  Geschiitz 
Siufe 

Scuks  (Sturzkampfflugzeug) 

Stukaflicger 

Stumpf 

stump  fer  Winkel 
Sturm  (Stu) 

Stuimartillerie  (StuA) 
Sturmgeschutz  (StuG) 
Sturmgewehr  44  (StuG  44) 

Sturmkanone  (StuK) 
Sturmmdraer  (StuMrs) 

Stufuipanzer  (StuPz) 


Scurmpanzet  43 

Sturmwind 
Sturz 

St  urzan griff 
Sturzbomben 
Sturze 
Sturzflamme 
Sturzflug 
Sturzkampfflugzeug  IStuka) 
St  litre 

Stutzachraube  (StzSr) 

Sutvi  (Sturzrisier) 


(Friction)  match 

Band,  strip;  stripe;  belt; 
aector 

Magazine  clip  (Rf) 

Strip  (band  or  lamellar) 
propellant 

Contest;  combat;  atrife; 
dispute 
Hard  solder 
Scstterfire  bomb 
to  scatter;  strew;  cover 
with  .zone  fire  (Arty) 

Zone  fire  (Arty);  sweeping  fite 
Cone  of  dispersion 
Sheaf  of  fire;  cone  of  fire; 
cone  of  dispersion;  cone  of 
spread 

Uncontrolled  mine;  stray  mine 
(not  laid  to  regular  pattern) 
Dispersion  (Ball);  scattering; 
deviation 
Grazing  fire 

Straw  pulp 

Stream;  current;  flow;  elec¬ 
tric  current 
Generator  f  Elec) 

Streamlined  bullet;  boat- 
tailed  bullet 
Ammeter,  current  meter 
Amperage 

Current;  flowing  Rood; 
magnetic  flux 
Piece  (Arty);  gun;  cannon 
Step;  stage;  degree;  tank 
Dive  fighter  bomber 
Dive  fighter  bomber  pilot 
Stump 

Obtuse  angle 
Assault;  storm 
Assault  artillery 
Assault  gun  (SP  G) 

Storm  trooper'*  rifle  (previously 
called  Maschioenpi stole  44) 
Assault  cannon  (SP) 

SP  Assault  rocket  projector 
(See  under  Panzer) 

Assault  tank;  front  line  support 
armored  vehicle  supplying  over¬ 
head  fire  power  (See  also  under 
Panzer) 

Same  as  Brummbor  (See  under 
Panzer) 

Storm  wind 
Plunge;  dive;  fall 
Diving  attack 
Dive-bombing 
L  id;  cover 
Reverberatory  flame 
Dive 

Dive  bomber 
Support;  stay;  prop 
Support  setew 
Dive  Bombing  sight 
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Styphoinssrae 
Suchanker 
Sumpfga'.;  Stunpfluft 
Surrogat 

T 

T-38  (Panzer) 

Tabetic 

Tag-Tonne  (TATO) 

Tak 

1  akartillcrie 

Tank;  Tankwagen 

Tankbuchse 

Tankgrabcn 

Tarnger'nl 

Tammittcl 

Tajcuung 

Taschenmunition 

Taater 

Tauchef 

techniachrein 

Technique  Nothilfe  (Teno) 
Teer 

Teeraspbalt 

reilen 

Teilkartuache;  Teilladung 

Teilk  erngeschos  a 

Teilladung 

Teilmantelgeschoss 

Teilmantellochgeachoas 

Teilmsntelapitzgeschoss 

Teilrtng 

Teilscbeibe 

Teilattich 

Telefunken 

Teller 

Teller  (Zunder) 

Tellermine  (TeMi) 
Tempera  ta  hi 
tempieren 
Tempiering 

Teno 

Teaching 

Tenfe 

Theodor  Bruno  (Kanonc) 

Theodor  (Kawne) 

Thermit 
Thennitbombe 
Thermit!  ad  ung 
Thor 

Tiefe 

Tiefeobombe 

Tiege! 


Styphmc  acid;  trinitroreaorcinol 
Grapnel 

Marsh  gas;  methane 
Substitute  (See  also  Ersatz) 


One  of  the  tanka  developed  by 
Skodawerke  (See  under  Panzer) 
Table;  chart 
Metric  tons  per  day 
Antitank  gun  (A/T  gun) 

A/T  artillery 
Tank 
A/T  rifle 
A/T  ditch 

Catrx  ullage  equipment 
Camouflage  materia! 

Camouflage 

Small  arms  ammunition  in  pouches 
Calipers;  key;  feeler;  antenna 
Diver  (Nav)  (See  also  Toipedo- 
taucher) 

technically  pure;  correct 
Technical  Emergency  Corps 
Tar 

Coal-  or  pitch 
to  divide;  graduate;  share 
Increment  charge;  partial  propel¬ 
lant  charge  ($L  Ammo)  (See  also 
Vorkartusche) 

Sectional  bullet 
See  Teilkartuache 
Semi-jacketed  bullet 
Semi-jacketed  hollow  point  bullet 
Semi-jacketed  pointed  (spitz) 
bullet 

Graduated  ring 
Graduated  dial;  dial-sight; 
quadrant 

Graduation  matk;  mil  (Arty) 
German  company  manufacturing 
electronic  equipment 
Disk;  seat  of  a  valve;  plate 
Time-scale  (Fz) 

Disk-type  A/T  mine 
Annealed  steel 
to  aet  a  fuze 
.  Fuze  time  setting  ring; 
time  scale  (Fz) 

See  Technische  Nothilfe 
Small  bore  rifle 
Depth  (Mining) 

240  mm  Railroad  Gun  (See  under 
Weapons) 

240  mra  Railroad  Gun  (See  under 
Weapons) 

Thermite 

Thermite  (incendiary)  bomb 
Thermite  charge  (lac  B) 

Heavy  SP  mortar  (S>:e  Thor  and 
Karl  Mortars) 

Depth;  deepness;  deep 
Depth  charge  ;  depth  bomb 
Crucible;  melting  pot 


Tiegelfluaa-stahl; 

Crucible  cast  steel;  crucible 

Tiegelguas-stahl 

steel 

Tietaizt;  Vcieriniir 

Veterinarian 

Tiger  I 

Heavy  tank  (See  under  Pan¬ 
zer  in  descriptive  part) 

Tiger  11  (Konigetiger) 

Heavy  tank  (See  under  pan¬ 
zer  in  descriptive  part) 

Tiger  Jiiger 

Same  aa  Jagdtiger  (See  under 
Panzer) 

Tiger  (H) 

Heavy  tauV-deatroyer  de¬ 
signed  by  Porsche  (See 
under  Panzer) 

Titerapparat;  Titrieipparat 

Titrating  (volumetric) 
apparatus 

T-Mine 

See  Tellermine 

todlirhe  Menge 

Killing  concentration  (CWS) 

Tolit 

Trinitrotoluene  (TNT) 

'loo 

Tone;  sound;  clay 

Tonerde 

Alumina;  argillaceous  earth 

Tonne  (TO) 

Metric  ton  =  1000  kg  or  1.102 

short  tons;  buoy  (Navy);  drum; 
barrel;  cask 

Tonwagen 

Sound  truck 

Tonwiedergabe 

Sound  reproduction 

Topf 

Pot;  jar;  crock;  hand  grenade 
casing 

Topfmine;  To-Mine 

Pot-ahaped  land  mine 

Torf 

Peut 

Torfkohle 

Peat  charcoal 

Torfmehl 

Powdered  peat 

Torpedoabschussvorrichtung  Torpedo-launching  device 

Toipedoabwehrgeschutz 

Anti-toipcdo  gun 

Torpedoabwurf 

Torpedo  releaae  (Avn) 

Torpedoausatosstohr 

Torpedo  tube 

Torpedobootzeratorer 

D**«troyer  (Nav) 

Torpedoflieger 

Totpedo-bomb  pilot  (Avn) 

Torpedo  flugzeug 

Torpedo  bomber  (Avo) 

Torpedogeschoss 

Streamlined  (boat-tailed) 
bullet 

Toipedogranate 

Torpedo  shell 

Torpedorohr 

Torpedo-launching  tube 

Torpedoachnellboot 

Motor  torpedo  boat 

Torpedosehutznetz 

Torpedo  defense  net 

Toipedotaucher 

Deep-sea  diver  (See  also 
Taucber) 

Tcipedowurf 

Torpedo  release  (Avn) 

totpressen 

to  dead  press 

Totscblager 

Blackjack 

Trsgantgummi 

Gum  tragacanth 

tragbar 

portable;  productive 

tragen 

to  best;  cany;  support 

Trager 

Carrier;  mount;  support;  beam 

Traglasteo 

Pack  load 

Tragweite 

Range 

Trccengaa 

Tear  gas;  lacrimator 

Trsncnstoff  (T-StofO 
transport sich>  rer  Zunder 

Lacrimntor 

Shipment-safe  fuze 

treffen 

to  hit;  strike;  meet;  take 
measures 

Treffpunks 

Point  of  impact;  objective 
point  (Arty) 

treiben 

to  drive;  propel;  impel;  drift 

Treibgas 

Propelling  gas;  wood  gas 

Treibgaamotor 

Wood-gas  engine 

Treibladung;  Treibaatz 

Propelling  charge;  propulsive 

charge 
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Treibmine 

Ttcibmitte! 

Tte  ibpulver 

Trcibspiegel 

Trcibspicgelgcschoss 

Treihsprengstoff 

Treibstoff 

Trrnnungverfsiueu, 

Trennungvorgang 

treten 

Tretmine 


Flouting  mine;  an  anchored  auto¬ 
matic  contact  mine 
Propulsive  agent 
Propellant;  propellent  powder 
Sabot  disc 

Sabot  ptojectile  (lit  Disc  projectile) 

Propellant 

Fiigine  fuel 

Separation  process 

to  step;  tread;  pass;  enter 
Tread  mine;  pressure-ignited  A/P 
mine 


Irichter  Funnel;  crater;  cone 

Trichterfeld;  riichtet-  Terrain  pitted  with  shell  craters 

getande 

Trichrerladung  Crater  charge 

Trichtermine  Funnel  mine 

Trichterwirltung  Mine  effect 

Ttiebkraft  Motive  power 

Treibwerk  Power  plant 

Ttiaitrotoluene  (TNT) 
Triptlerde;  Trippelerde  Tripoli 

trocken  dry 

Trocknet  Drier 

Trog  Trough;  vat 

Trommel  Drum;  cyliadet  of  a  revolver 

Trommelfeuer  Drum  fire;  heavy  barrage  (Arty) 

Trommclmagazin  Drum  (cylinder)  magazine 

Trommelmagszinzufuhrung  Drum  teed 
Tropen  (Tp)  Tropics 

Tropfenflasche;  Tropfflasche  Dropping  bottle 
Tropftrichter  Dropping  funnel 

Trotyl  Trinitrotoluene  (TNT) 

Trtibungsgrad  Degree  of  turbidity 

T-Stoff  See  Triinnenstoff; 

highly  concentrated  (80-85%) 
hydrogen  peroxide 


U  and  0 


iiben 

Uberborniiure 

Uberchloreiiure 

Uberchromsiiure 

libentruck 

Uberfuhrungszahl 

iiberhitzen 

Uberhitzer 
Ubersalpetersnure 
ubersiittigen 
Uberschicsseo  (eigener 
Truppen) 

iiberschweres  Maschinec- 
gewear 

0  berschwefelsiiure 

si 

Uberstrahlung 

ubertragen 

Ubertragung 

Ubettragungskoiper 

Ub-rtragungsladung 


to  practice;  ezercise;  train 
Petboric  acid 
Perchloric  acid 
Perehromic  acid 
Excess  pressure;  pressure 
above  1  atm 

Transport  (transference)  number 
to  superheat  (steam);  ovetheat 
(engine) 

Superheater 
Pernitric  acid 
to  supersaturate 
Overhead  firing 

Superheavy  machine  gun 

Persulfuric  acid 
Overradiation;  overexposure 
(to  radiation) 

to  transfer,  transport;  transmit; 
propagate  wavea 
Transmission 
Induced-deeonation  charge 
Intermediate  charge;  booster, 
communication  charge 


iibertrommel 

Uberwachung 

Uberwasserstrei.-  ifr ; 
U-Boot  (Untersecooot) 
U- Boot- Bunker 
U-Boot- jager 
U-Bootkrieg 
ll-Boot-Mutterschiff 
U-Bootnetz 
IJ-Boot-Werft 
Ubung 

Ubungsbombe 

Ubungageschoss 


Ubungsgranate 

Ubungshandgranate 

ybungsladung 

IJbungsmine 

Ubungsmunitioc 

Ubungspatrone 

libungsschiess.cn 

Ubr 

Uhrwerkantrieb 

Uhrwerkziinder 

Ubrzeiger 

(im  Gegegensinn  run 
Uhrzeiger) 

(im  Sinne  des  Uhrzeigers) 
Uhrzeit 


Ultrageschoss 
Ultrakurz  velle 


Umiinderung 

Umdrebungszahl 

Umfang 

umfassen 

Umformer 

umgeandert;  umgear- 
beitet  (umg) 

Umkreis 

umkri  stall  i  si  ert 

umlaboriert 

Umlauf 

Ummantelung 

Umrandenmascbine 

Umrandung 

umruhren 

Umschalter 

Umschlagspunlt 

unbewaffnet 

Unbrennbarmachung 

undicht 


Kauge  drum  (.sight  mount) 
Surveillance;  observation; 
policing 

Surface  forces  (Nav) 

U-boat;  submarine 
Submarine  pen 
Submarine  ebaaer 
Submarine  warfare 
Submarine  tender 
Submarine  net 

Submarine  construction  yard 
Practice;  exercise;  training; 
drill 

Practice  bomb;  dummy  bomb 
Training  projectile;  target- 
practice  projectile;  drill 
projectile 
Practice  shell 
Practice  hand  grenade 
Practice  charge  (Ammo) 
Practice  mine 
Practice  ammunition 
Practice  cartridge 
Practice  firing 
Watch;  clock;  timepiece 
Clockwork  action  (Fz) 
Clockwork  fuze 
Clockhand;  indicator  (instru¬ 
ments) 

f  Counterclockwise) 
(Clockwise) 

Clocktime  (such  as  13  45  as 
distinguished  from  Zeir, 
which  means  "time  length") 
High-speed  bullet 
Ultrashoit  wave;  ultru-high 
frequency  wave  (30  me  to 
300  me) 

Conversion;  change 
Number  of  revolutions;  tpm 
Circumference,  perimeter; 
scope 

to  embrace;  comprise; 
envelop 

Converter  (Elec) 

Modified;  converted;  rewotked 

Perimeter;  radius;  circum¬ 
ference 
recrystallized 
equipped;  outfitted 
Rotation;  revolution;  circu¬ 
lation 

Jacket;  envelope;  she atb 
Crimping  machine 
Edge;  border 
to  stir;  stir  up 
Switch  board;  reveraer; 
commutator 
Transition  point 
unarmed 
Fireproofing 

noe  waterproof  or  gasproof; 
permeable;  leaky;  not  tight 
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undurrhdringlich 
uneoHlich 
uneotbehrlich 
unentzundoar 
unerlaubte  Entfernung 
ungefahr 

ungeloschter  Kalk 
unscharf 

unscharf  madifn 
Unterarzt 
Unterbrechrr 
Unterchlorigsaure 
Unterchlorsaure 
Unterdruck 

Unterfeldwebel 
Unterfuhrung 
Unterkalibergeschos9 
Uncerkuhlung 
Unteroffizier 
Unterschied 
Unterseeboot 
unterstutzen 
Untersuchung 

Untertauchung 
Unterwachmeister 
Uoterwasserbombe 
Unterwasserbruckenzilnder 
Unterwasserhorchgeriit 
Unierwasserneben- 
schlusszundet 
Unterwaaserspaltzunder 
Unterwassersprengung 
Unterwasserziinder 
Urbaumuster 
Uraatoff 
Urwaldkrieg 

V 

V-l,  V-2,  and  V-3 
V,A 

Vakuumrohre 
V-Bootj  Vetkehrboot 
Velocitss-Null  {Vo) 
Veotil 

Ventildichtung 
ventiloser  Motor 
veraltet 
veranderlich 
verankerte  Mine 
Veraachung 
Verausgabung 
Verband 

Verbaodsabwurf; 

Verbondswurf 

verbeaserr(v) 


impermeable;  impenetrable 
infinite;  endless 
indispensable 
inert(Ammo) 

Absence  without  leave  (AWOL) 
about;  approximate 
Quick  lime 

unarmed  (Fz);  out  of  focus 
(Optics) 

to  disarm  (Ammo) 

Interne;  young  physician 
lnterruptor 
iiypochlorous  acid 
llypochloric  acid 
Diminished  pressure; 
vacuum;  below  atmosphere 
pressure 
Staff  sergeant 
Underpass  ("  R) 

Subcaliber  projectile 
Supercooling 
NCO;  corporal 
Difference 
See  U-Boot 
to  support 

Investigation;  examination; 
inspection 

Submersion;  immersion 
Staff  sergeant  (Cavy  and  Arty) 
Depth  charge;  depth  bomb 
Underwater  bridge  primer 
Hydrophone  (Nav) 

Underwater  shunt  primer 

'  Underwater  split  primer 
Underwater  bleating  (Dem) 
Underwater  primer  or  fuze 
Original  model;  prototype 
Primary  matter 
jungle  warfare 


See  Vergeltungswaffe 
Eins,  etc 

Brand  of  stainless  steel 
used  in  German  explosives 
plants 

Vacuum  tube 
Launch 

Initial  velocity;  muzzle  velocity 
Vent;  valve 
Valve  gasket 
Sleeve-type  engine 
obsolete;  antiquated 
variable;  changeable;  unstable 
Moored  mine 
Ashing;  incineretion 
Issue 

Binding;  bandage;  dressing; 
bond;  combined  arms  unit 
Formation  release  (bombing) 

improved 


Verbesserung 

Vcrbindung 


Verliindungsst'uck 

Verbot 

Verbrauchssatz 


verbrennbar 

Verbrennung 

V  erbtennung  sanaly  se 
Verbrennungslcraftmaschine 
Verbrennungstaum 

V  erbrennungsriick  stande 

Verbrennungswarme 

Verbrennungswert 

Verbundgeschoss  (V) 

verchioren 

verchromt 

Verdiimmen;  Verdammung 
(See  also  Besatz) 
verdampfen 
Verdampfungawarme 

verdeckte  Ztindung 

V  erdichtungaappar  at 
Verdichtungsstosswelle; 
Verdichtungswelle 
Verdickungsmittel 
verdiinnen 

vetdunsteo 
Verein;  Vereinigung 

V  ereinheitlichung 
Vtreisung 
Veresterung 
Verfahren 
Verfall 
Verfalschung 

verfeinern 

vetfertigen 

verfeuern 

verfluchtigen 

Verfluchtigungsfkhigkeit 

verfliiasigen 

verfriiht 

Verfiigung 

Verfiigung  des 

Obetkommandos  des 

Heeres 

Vergiilung 

vergiiren 

Vergaser 


Correction  (Gunny); 
improvement 

Compound;  ur!  joining; 
assembly;  all  aetal); 
liaison 
Adapter 

Prohibition;  off-limits 
declaration 
Consumption  per  100 
kilometers  (gas  and 
lubricants) 
combustible 
Combustion;  burning; 
deflagration 
Analysis  by  combustion 
Internal  combustion  engine 
Combustion  chamber; 
propellent  chamber; 
powder  chamber 
Residues  of  ignition 
(or  combustion) 

Heat  of  combustion 
Calorific  power;  combustion 
value 

Compound  projectile 
(See  Munielgeschoss) 
to  chlorinate 
Chromium  plated 
Tamping;  mud  capping  (Dem); 
damming  up  (a  stream) 
to  evaporate;  vaporize 
Heat  of  vaporization 
(or  evaporation) 

Covered  priming 
Condenser 

Compression  wave;  burst  wave; 
detonation  wave 
Thickening  agent;  thickerner 
to  thin;  dilute  (liquids); 
rarefy  (gasses) 
to  evaporate 

Union;  association;  society 

Standardization 

Formation  of  ice;  icing  (Avn) 

Esterification 

Method;  procedure;  process 

Decay;  deterioration;  decline 

Adulteration;  falsification; 

forgery 

to  refine;  improve 

to  make;  prepare;  manufacture 

to  fire;  launch;  burn  up 

to  vaporize;  evapofate 

Volatility 

to  liquify;  dilute 

premature 

Disposal;  disposition; 

availability 

Army  Regulation 

Denaturing 
to  ferment 
Gasifier;  carburetor 


Her  M)2 


Vergeltimg 

Retaliation;  reprisal;  revenge 

vernickeln 

to  nickel-plate 

Verge  Itungswsffc(V) 

R  eraliacion  (revenge)  weapon 

vernieten 

to  rivet 

such  ar  V-l,  V-2  and  V-3) 

Verord.mng 

Order;  decree;  regulation 

rergiessbar 

castable;  ready  to  cast 

Verpackung 

Packing;  casing 

vergiften 

to  poison;  contaminate  (CWS) 

Verpackungsgeschoss 

Dummy  ptojectile  for 

Vetgiftungsschiessen 

Gas  shell  fire  (Arty) 

vehicle-loading  practice 

Verglasung 

Vitrification;  glazing 

verplatinieren 

to  platinize 

Vergleichsschiesscn 

Calibration  fire  (Arty);  test 

verpuffen 

to  puff  off;  deflagrate;  explode 

shooting 

Verpuffungaprobe 

Deflagration  test 

Vergrosserung 

Enlargement 

Verrichtung 

Performance;  execution; 

rerguten 

to  improve;  temper  (metals); 

action 

j  .  1  \  ■  '  :  '  : 

compensate 

verrostet 

rusty 

Vergutungsstahl 

Heat~tteated  steel 

Ver  sager 

Misfire;  failure 

Verhaltnis 

Proportion;  ratio;  rate 

Versauerung 

Acidification 

Verhartung 

Hardening 

verschiessen 

to  expand;  fade;  discharge 

Verhatzen;  Verharzung 

Resinification 

verachleiern 

to  mask;  screen;  veil; 

Veiliulzung 

Lignificat?  >n 

camouflage 

Verhuttung 

Smelting;  working  off 

Verarhleierungsfeuer 

Diversion  fire;  smoke-shell 

(metals) 

fire 

Verjungung 

Taper;  reduction  (of  scale) 

Verschluss 

Closing;  closure;  breechblock; 

verkanten 

to  cant;  tilt;  incline 

brccch  mechanism 

Verkehrsboot 

See  V-Boot 

Verschlussblock 

Screw-type  breechblock 

rerkehrt 

reverse;  inverse 

Verschlusskeil 

Wedge-type  breechblock 

Verkettung 

Linking;  linkage 

Verschlussriog 

Breech  ring;  closing  ring 

Verkittvuig 

Fastening  (sealing)  with 

Verschlussschieber 

Breech  locking  slide; 

putty  or  other  adhesive; 

shutter  slide 

cementing 

Verschluss-schraube 

Breech  screw;  threaded  closing 

Verkleidung 

Feeing;  casing;  lining; 

cap  in  fuze 

disguise;  camouflage 

Verschraubung 

Screw  joint;  screw  cap 

Verkleinerung 

Diminution;  reduction 

Verschreibung 

Prescription;  order;  note 

rerkleistern 

to  make  into  paste;  to 

V  erschwindlafette 

Disappearing  fun  mounting 

cover  with  glue;  to  stick 

verseben 

to  provide;  supply;  furnish 

together 

versilbem 

to  silver-plate 

rerklemmen 

to  jam;  wedge 

verspannen 

to  brace;  tighten;  stretch 

rerknallen 

to  detonate 

verspruhen 

to  spray  (C.WS) 

vetknistern 

to  decrepitate 

Verstahlung 

Acieration;  case  hardening 

Verknisterung 

Decrepitation 

Verstarkung 

Reinforcement 

rerkobalten 

to  plate  with  cobalt 

Versuch;  Vrrsuchung 

Experiment;  assay;  trail; 

verkochen 

to  boil  down;  concentrate 

test 

verkohlen 

to  char;  carbonize 

Versuchladung 

Test  charge  (Arty) 

rerkoken 

to  coke 

vcrsuchs 

experimental 

verkreiden 

to  calcify 

Versuchschiessen 

Test  firing  (Ord) 

verkuhlen 

to  cool  down 

Versuchwesen 

Research 

rerkupfern 

to  copper 

verteidigen 

to  defend;  maintain 

rerkuppeln 

o  couple;  to  connect 

Verteidigungswaffe 

Defense  weapon 

vcrkurzte  Leucbtspur 

Shortened  tracer  trail 

verteilen 

to  distribute;  divide 

(rk  L'  spur) 

Verteilungsstelle 

Distributing  point 

verkurzies  Rohrcnpulver 

Tubular  propellant  cut 

Vertiefung 

Deepening;  depression; 

into  short  lengths 

cavity 

Verlag;  Verlagsbuchhandlung  Publishing  house 

vertrocknen 

to  dry  up 

rerlasten 

to  pack  or  load  on 

verunreinigen 

to  render  impure; 

vehicles  or  horses 

contaminate 

verlastete  Artillerie 
verlastetes  Geschutz 
verloschen 
verloten 

vermengen;  vermischen 
venue ssen 
Vermessungsbatterie 
verminderte  Ladung 
verminen 
Vermogen 
Vernebelung 
Vernichtung 


Pack  artillery 
Pack  piece  (of  ordnance) 
to  go  out;  be  extinguished 
to  solder 
to  mix;  blend 
to  measure;  surrey 
Ranging  battery 
Reduced  charge 
to  mine;  lay  mines 
Ability;  power;  property 
Smoke  screening 
Destruction;  annihilation 


verrielfachen;  vervielfiiltigen  to  multiply 
Verwendung  Application;  use; 

utilisation 

Verwitterung  Efflorescence; 


Verzahnung 

Verzeichnis 

rerzinken 

rerzlnoen 

Terz8r.ro 
Verzog.  rung  (V) 


weathering 
Gear;  gearing 
List;  register;  index 
to  coat  with  zinc; 
galvanize 

to  tin;  coat  with  tin 
to  delay;  postpone 
Retardation;  delay;  lag 


Verzbgerungsltbrprr 

Verzbgerungsmine 

Vcizbgerungssatz 

Vetzogerungsi’ under 
Verzug 

Verzugszeit(Vz) 

Ver  zugsziinducg  ( VZ) 

Verzweigung 

Vieleck 

vielfsch 

Vielfach;  Vielfsche 
Vielfachwerfer  (Raketen) 
Vielrohrgeschutz 

Viereck 

Vierfuss 

Vierling 

Vierlings-Maschinengewehr 

Viertaktmotor 

visieren 

VisierTorrichtung 
V-Null(Vo);  Velocicaa-Null 

Vogeldunst 

Volkssturmgewehr  Eioa 
(VGI) 

Volkswagen  (VW) 

Vollbahn;  Vollspurbahn 

Vollgeaehosa 

Vollreifen 

Vollrobr 

vollstandiger  Scbuaa; 

▼ollstandigea  Geschoss 

Voiltrcfler 

Vorderlader 

Vorderlauf 

Vordruek 

Vorgang 

Vochalt 

Vorholer 

Vorkortusehe 


Vorladung 

Vorlage(Votl) 

Vorlauf 

votmala 

Vorprobe 

Vorrlcbtung 


Delay  element 
Delay-arlion  mine 
Delay  pellet  in  an  electric 
igniter;  delay  powder  train 
(Fz) 

Delay  fuze;  delayed-action 
fuze 

Delay;  lag 

Safety  time  (in  fuzing) 

Safety  fuzing 

Branching 

Polygon 

manifold 

Multiple 

Multiple  rocket  launcher 
Multiple  barrel  gun; 

Gattling  gun 
Square;  quadrangle 
Four-footed  stand 
Four-tuber 
Four-barreled  MG 
Four-cycle  engine 
to  gage;  aim;  sight 
Sight  mechanism 
Initial  velocity; 
muzzle  velocity 
Bird  shot;  small  shot 
People's  rifle  in  last 
ditch  defence 
People’s  car  (designed 
by  Porsche) 

Standard-gage  RR 
(1.435  meters) 

Shot;  solid  non-ezploaive 

projectile 

Solid  tire 

Monoblock  gun  barrel 
Complete  round  of 
ammunition 
Direct  hit 
Muzzle  loader 
Muzzle  end  of  battel 
First  impression;  proof; 
blank 

Process;  chemical 
reaction;  occurrence; 
event 

Lead  (firing) 

Counter  recoil  mechanism 
Front  increment  propelling 
charge  (SL  Ammo)  (See 
under  Cordite  Charge 
Casings  in  descriptive 
part) 

Wadd;  wadding 
Flash-reducing  wad  (Arty); 
test;  copy;  pattern; 
something  put  in  front 
Counter  recoil 
formerly 

Preliminary  test 
Contrivance;  device; 
mechanism 


Vorsignal 

Vorstecker 

Vorsteher 

Vorstoss 

Vortriebakraft 

Vorwarmer 

Vorzundung 

Vulkan  fiber 

W 

Waege;  Wage 
Wachregiment  (Wa) 
Wachs 
Wacht 

Wachtmeiater  (See 
also  Feldwebel) 
Waffen 
Waffenamt 

Waffenlager 

Waffenoffizier 

Waffenpriifung 

Waffenprufungsplatz 


Waffen  und  Geriit 

Wagen 

wagen 

Wagepipette 

Wagcschale 

Wahrscheinlichkeitsfaktor 
Walkerde;  Walkererde 

Wall 

waiigraben 

Walze 


Walzenmuhle 

Wiilzlager 

Walzwerk 

Wand 

Warenlager 

WUrme 

Warmesusdebnung 

Warmebebandlung 

Warmcbestandigkelt 

wVrmebilanz 

Wiirmebiodung 

WarmeelektrizitSt 

Watmegleicfawert 

Wiirmekraftlehre; 

VUrmcmechanik 

Wilrmeleltfiihlgkeit 

Viirmeleltung 


Warning  signal; 
preliminary  signal 
Safety  pin(Fi,  Mi  and  Gr); 
lug  {Fz) 

Director;  superintendent 
Adapter;  attack;  advance 
Propelling  power 
Preheater 

Preignition;  premature 
ignition  (Mot) 

Vulcanized  fiber 


Scales;  balance 
Guard  regiment 
Wax 

Guard;  watch;  radar 
station  (Avn) 

Staff  sergeant 
(Arty  and  Cavy)  ‘ 

Weapons;  arms 
Ordnance  office  (lit 
Weapons  office) 
Ordnance  depot 
Ordnance  officer 
Ordnance  testing 
Proving  ground,  such  as 
at  Hiliersleben  (Army) 
and  Meppen(Navy) 
Ordnance  materiel 
Wagon;  car;  vehicle 
to  weigh;  balance 
Weighing  pipet 
Weighing  dish 
Probability  factor 
Fuller’s  eattk(See 
also  Wascberde) 
Rampart;  dam; 
embankment 
Moat;  ditch 
Roller;  roll;  cylinder; 
body  (of  a  shell); 
drum  (of  a  revolver) 
Roller  mill 
Ball  or  roller  hearing 
Rolling  mill 
Interior  wall;  partition; 
bulkhead 
Warehouse 
Heat;  warmness 
Thermal  ezpansion 
Heat  treatment 
Resistant  to  heat 
Heat  balance 
Absorption  ol  heat 
Thermo-electricity 
Mechanical  equivalent 
of  beat 

Thermodynamics 

Thermal  conductivity 
Conduction  of  heat 
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Heat  test 

Thetmoregulator 

Heat  transfer 

Heut  capacity 

Lug;  stud;  nipple;  knob 

to  wash;  scrub 

Fuller’s  earth  (See  also  Walkerde) 
Water 

Depth  bomb;  depth  charge 
Steam  bath 

waterproof;  water-tight 

hygroscopic 

Water  tap;  water  cock 

'Viter-work;  draining  engine 

(Mining);  hydraulics 

Waterline 

Waterjacket 

Hydraulic  mount 

Water  testing;  water  analysis 

Underwater  firing  test 

Hydrogen  (11) 

Hydrogen  peroxide  (See  also  T- 
Stoff) 

Hydrogen  toe  cent  entration  (pH) 
Absorbent  cotton;  wadding 
Change;  displacement  (Arty); 
exchange;  currency 
Transmission  (motor  vehicles) 

(See  also  Kraftubertrsgung) 

to  suck  away;  remove  by  suction 

to  throw  away;  reject 

Defense;  parapet 

Military  service 

Armed  Forces 

Armed  Forces,  Army 

Armed  Forces,  Air  Corps 

Armed  Farces,  Navy 

Soft  iron 

Soft  solder 

Soft  (mild)  steel 

Wioe  vinegar 

Spirits  of  wine;  ethyl  alcohol 

Tartaric  acid 

Tartar 

Whits  heat;  incandescence 
White  cross  (Get  marking  for 
lacrimator) 

See  Wclchlot 
Long-range  cartridge 
Loug-raoge  flame  thrower  (See 
also  Flammenwerfer) 

Corrugated  sheet  iron 
Wave;  shaft;  axle;  frequency  (Rad) 
Wave  band;  frequency  bead  (Red) 
World  War  I  (WWI) 

Turning  point;  critical  point 
to  throw;  Qing 

Launcher  for  mrbat  nr  signal 
projectile,  mortar  (lit  Thrower) 
Mortar  ahell;  rocket 


Warmeprobe 

Warmereglcr 

Wurniruberltuguug  (W) 

Wiinnercvmdgen 

Wurze 

wasehen 

Waschcrde 

Wasser 

Wiisserbombc  (Wo bo) 

Wasserdaaipfbaa 

wasserdicht;  wasserfest 

wassergierig 

Wasserhahn 

Wasserkunst 

Wasserlinie 

Wassermantel 

Wassermortel 

Wasserprufung 

WasserschsessproU* 

Wasscrstoff 

Wasserstoff-hypcroxyd; 

Wasserstoff-peioryd 

Wasserstoffzahl 

Watte 

Wechael 

Wechselgetriebe;  Getriebe 

wegsaugen 
wegwerfen 
Wehr;  Wehre 
Webrdienst 
Wehtmacht 

Wehrmachi-Heer  (WH) 

Wehrmacht-Luftwaffe  (WL) 

Wehrraacht-  Marine  (WM) 

Weicheisen 

Weichlot;  Weisalot 

Weichatahl 

Weineaeig 

Weiogeiat 

Weioaaure;  Weinateinaaure 
Weinatcin 

Weiaagtuhhicsa;  Weieaglut 
Weiaskreuz 

:  •  .  .  i  \  . 

Weisalot 

Weitachuaapatrone 

•eitweti’er 

'WeUblech 

Welle 

Wellenbaad 
Weltkrleg 
Wendepunkt 
werfen 
Werfer  (W) 

Werfergranate  (Wfgr)  (See 
also  Wurfgraeate) 
Werfcrrahstea 
Wcrft 

Werg 

Weil 


Frame-type  rocket  projector 
Shipyard;  wharf;  dock 
Tow;  oakum 

Work;  works;  plant;  factory 


Werkatatt 

Wetkstoff 

Werkzeug 

Werkzeugpauone  (WZgPatr) 


Werkzeugstah* 

Wesen 

Wespc 


Westwall 


Wettet 

wetterdyoamit 


Wettetkunde 

wettersicber 

Wettersprengmittel;  Wet- 
tersprengstoffe 


Wetzstein 

Wichte 

wider 
Wideratand 
Wider  at  andme  seer 
Wideratandzentrum 

Widerstoss;  Wiederatoaa 

wieder 

Wiege 

wiegen 

Wimpel 

windabwarta;  leewarta 
Winde 

Windflu'gel 

Wi  ndf  1  iigcl  aicherun  g 

Wlndmeaaer 

Windachutzacbeibe 

Windatreichholzer 


Windatrom 
Windung 
windwiirte 
Wink  el 

Winkaigrqppe 

Winkelmeaaer 

Winkeltpiegel 

Winker 


Winterkrieg 

Winterloat 


Workshop 

Material  (industrial) 

Tool;  instrument 
Steel  precision  round  used 
by  armorers  for  testing  the 
function  of  weapons  (lit 
Instrument  cartridge) 

Tool  steel 

Being;  nature;  character 
Wasp;  SP  Howitzer  (See 
under  Panzer  in  descrip¬ 
tive  part) 

Weet  Wall  (Fortifications 
along  Germany’s  western 
frontier) 

Weather,  storm;  firedamp 
(Mining) 

Petmiaaibie  dyuauiile; 
dynamite  safe  to  use 
with  firedamp 
Meteorology  (Met) 
safe  in  the  presence  of 
firedamp 

Permissible  explosives; 
safety  mining  explosives; 
explosives  safe  to  use 
in  fiery  coal  mines 
Whetstone;  hone 
Unit  of  weight;  specific 
gravity 

against;  contrary  to 

Resistance 

Ohm  meter 

Center  of  resistance; 
center  of  drag 
Couatershock 
attain;  anew 
Cradle  (G) 
to  weigh;  rock 
Pennant 
downwind 

Windlass;  winch;  worm 
(screw) 

Arming  vane  (B) 

Arming  vane  stop 

Wind  gauge;  anemometer 

Windshield 

Storm  matches  for  light¬ 
ing  n  fuse  (lit  Wind  strike 
matches) 

Blast  current;  sir  current 
Twist  (Otd) 
windward;  upwind 
Angle;  V-formation  corner 
Firing  angles 
Goniomatet;  gunner’s 
quadrant;  protractor 
Periscope;  proeectoacope 
(TV) 

Flagman;  aignaler  using 
a  signal  disk;  signal  arm 
cr  light  indicating  direction 
of  turn 

Winter  warfare 

SO/SO  mixture  of  Lawiaite 

tad  mustard  gas  (CWS) 


tier  105 


Wirbel 
*  irhelscioni 
Wirbelaturm 
Wirbclwind 


wirksnme  Sehussweite 
Wirkung 

Wirkungsbereich 

Witkungsgrcd;  Nutzetfekt 

W'iacher 

Wischstock 

Wiamut;  Uianiuth;  Vt'issmut 
Wolfram 

Wolfram-Nickel-Stahl 

Wolftamstehl 

Wolke 

Wolle 

Wolokusrhe 


Wueht 

VSulst 

Wu>sl  (am  Geachoss) 

Wurf 

Wurfbahn;  Wurfparahel 
Wiirfel 

wiirfelpulver  (W) 

Wurfgerat  (achweres  Warf- 
gerat)  (See  also  Nebelwerfer) 

V  uifgeachosa 

Vturfgranate  (VCgr)  (See  also 

Werfergranute) 

W urfgrsnaezunder  (WZ) 
Wurfkotper 

’t'urfladjng  (W'urfldg) 
Wurfmioe 

Wurfpfeil 

Wurftahmen 

Wurfweite 

Wurgebohrung 

Wurgelpumpe 

Wurgezange 

Wufguag 

X 

X-Strahien 

Xylol 


Vortez;  eddv:  spigot;  drum  roll 
Eddy  current;  whirlpool 
Cyclone;  tornado 
Whirlwind(20  mm  SP  four- 
barreled  AA  gun) (See  also 
under  Panzer  in  descriptive 
part) 

Effective  tange 

Action;  effect;  efficiency 

Field  of  fire;  sphere  of  action; 

effective  range 

Efficiency 

Wiper;  sponge;  windshield  wiper 
Cleaning  rod  (G) 

Bismuth  (Bi) 

Tungsten:  wolfram  (W) 

T  ungsten-nickel-steel 
Tungsten  steel 
Cloud;  wave  of  gas  (CVS) 

Wool 

Boat-type  runner  placed  under 
gun  wheels  for  operation  in 
deep  snow 

Kinetic  energy;  striking  power, 
force  of  impact 

Pad;  padding;  toll;  enlargement 
Shoulder;  awell  (on  projectile) 
Throw;  cast;  bomb  release 
Bomb  trajectory 
Cube;  pellet;  die;  capsule 
Cubical  (or  prismatic)  powder 
or  propellant;  dice-shaped 
propellant 

Heavy  projector  for  rockets, 
signals,  etc  (Chemical  rocket 
projector) 

Missile;  projectile 
Matter  shell;  tocket 
projectile 
Mortar- shell  fuze 
Special  projectile  for  signal 
pistols;  rocket  projectile 
Reduced  propelling  charge 
Trench-mortar  shell 
or  bomb 
Dart;  arrow 

Framework-type  projector  for 
HE  or  incendiary  rockets 
Mortar  range;  throwing  range 
for  hand  grenades;  bombiug 
range 

Tapered  bore;  choke  barrel  (Ord); 
(See  also  konlaches  Rohr) 

Rotary  pump 

Crimping  pliers  (for  cups) 

Crimp  (Ammo) 


X-Ray  a  (See  also  Kontgen- 
atrahi.cn) 

Xyl  ene 


Y 

Yperit 

Y-Rohr,  Y-Rilhre 

z 

Zacke;  Zacken 
Zahe;  Zahigkcit 

Zahl 

Zahnarzt 

Zahnrad 

Zahnradpumpe 
Z*  oge 
Zapfen 

Zapfhahn 
Zasium;  Casium 
Zehnling  (Zehnlg) 

Zeichen 

Zeichnung 

Zeigc-r  r 

Zcit 

Zeitbombe 

Zcitmesser 

Zeitschnur;  Zeitzundschmir 

Zeitschrift 
Ze  it  ung 

Zeitzimder  (ZtZ);  (ZZdr) 

Zeitzundung 

Zelle 

Zelle 

Zeilon 

Zellatoff 

Zelluloid 

Zelluloae 

Zellwolle 

Zementcylindfische  Bombe 
(ZCB) 

Zementieren 

Zemcnt-Kalk 

Zementstahl 

Zentner 

Zentralblatt 

Zentrietwulst  (Compare  with 

Fuhrungaband) 

Zentrlfugalsicherung 

Zee;  Zerium 

zerbrechen 

zerdracken 

zerfallen 

zcrflieasen 


Mustard  gas;  yperite 
Y-tube 


Prong;  tooth;  notch 
Toughness;  tenacity; 
v  iscosity 
Number,  numeral 
Dentist 

Gear  wheel;  pinion; 
toothed  wheel 
Gear  pump 
Pliers;  tongs 
Peg;  pin;  plug;  stud; 
pivot 

Drain  cock;  tap 

Cesium 

Ten-tuber 

Sign;  mark;  signal 

Drawing;  blueprint; 

drawing 

Pointer;  indicator; 
hand;  needle 
Time  (length);  period 
(See  also  I’hrzeit) 

Time  bomb 

Chronometer 

Time  fuse;  safety  fuse; 

Bickford  fuse;  blasting 

fuse 

Periodical;  journal; 
magazine 

Newspaper;  paper;  news 
Time  fuze  (Ammo) 

Delayed  ignition 

Cell;  cellule 

See  under  Warplanes  in 

descriptive  part 

Cellulose  acetate 

Paper  pulp;  cellulose 

Celluloid 

Cellulose 

Cellulose  fiber 

Coacrete  cylindrical  bomb 

Cementation 
Hydraulic  lime 
Cementation  steel 
Hundredweight;  50  kg 
Central  journal  or  paper 
Bourrelet  (lit  Centering 
band) 

Centrifugal  safety  (Fz) 
Cerium 

to  break  in  pieces; 
shatter;  crack 
to  crash;  crumple 
to  disintegrate 
to  deliquesce;  melt 
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ZerkleinerungMnnvrhine 

/.r;kn.illstn;;s 
zerkni  stern 
zerlt-gcn 

ZefleReraunder,  Zerlcgungs- 

ztinder 

Zerlegung 

zermublen;  wnrilwn 

zertcissen 

Zerschneidczunder 

Zersetzung 

zerspalten 

zersplittern 

zetsprengen 

zerspringen 

zerstauben 

ZerstauherdlUc 

Zerstaubegerat 

Zerstorer 

Zerstorpstrone 
Zerstorung 
Zerstorungsarbeiten 
Zerstorungsbomb; 
Zcratoruigsfeuer 
Zerstreuuog 
Zerteilung 
Zeruennung 
Zettel 
Zeug 


Zeugamt 

Note:  Zeugamt  waa  in  charge  of 
vehicles  and  clothing 
Zeughaus 
Zeugnis 

ziehbat 

ziehen 

Zieheo;  Zichung 

Ziehzunder 

Ziel 

Zieleioricbtung 

zielen 

Zielfernroh' 

Zielgcrat;  Zielvorrichtung 
Zielmunition 

Zielpunkt 

Zielpuppe' 

Ziclacheibe 

Zielachwiirze 

Ziffer 

Zifferblatt 

Ziolt 

Zinknebel 

Zino 

Zipfel 

Zoll 


<u  reduce  to  small  piece? 

Crusher,  pulverizer 
1*1  n st;  concussior, 

!  to  decrepitate 
to  decompose;  disassemble; 
dismantle 

Self-destroying  fuze  (AA  Ammo) 

Dispersal;  self-destructioo; 
stripping 

to  crush;  grind  fine;  triturate; 
pulverize 

to  tear,  lacerate;  bleak 
Sec  Zug-  und  Zerscbneiderzunder 
Decomposition;  disintegration 
to  split  up;  cleave 
to  split  up;  shatter;  dissipate 
t  forces  etc.) 

to  crack;  burst  into  pieces; 
blow  up 

to  explode:  hurst 
to  reduce  to  dust;  atomize;  spray 
Spray  noz2le;  Diesei  fuel  injector 
Chemical  spray  apparatus 
Destroyer  (Nav);  long-range 
fighter  (Avn) 

Gun  destruction  charge 
Destruction;  demolition 

Demolitions 
Demolition  bomb 
Destruction  fire 

Diversion;  diffusion;  scattering 
Division;  separation 
Separation 
Card;  ticket;  tag 

Ordnance  supplies;  gear,  equipment; 
stuff;  material;  fireworks  composition 
Ordnance  Department 
weapons,  ammunition,  military 


— unenzeit 

Zubehtir 

Zucket 

Zuckcrin 

Zufluss 

Zuftihrer 


Zug  (p|  Ztige) 


Zugabe 

Zugbriicke 

Zugdruckziinder 

Zugfeder 

Zugfestigkcit;  Zugspanou ng 
Zugkraft;  Zuglcistuag 
Zugmuschio- 
Zugtau 

Zug-  und  Druckzunder 
29  (ZDZ  2g) 

Zug-  und  Zerschneide- 
z under  35  (ZuZZ  35) 

Zugverkchr 

Zugversuch 

Zugwagen 

ZugZuudet 

Zugzunder  35  (ZZ  35) 

Zumachen 

Zumi  schpulver 

Zumiachstoff 

Zundanlage 

Zundappuat 


ziindbar 
Zundbolzen 
Zunddrnht 
z  tinden 


Arsenal;  atrm cry 

Certificate;  .ran  script  of  grades 
(School) 
ductile 
to  draw;  pull 
Drawiog 

Pull  firing  device  (LdMi) 

Goal;  target;  objective;  aim 
Sighting  mechanism 
to  aim;  sight 

Telescopic  sight  mechanism  (Rf) 

Sighting  mechanism;  bomb  sight 
Subcaliber  ammunition;  target 
practice  ammunition 
Target  point;  aiming  point 
Target  dummy 
Practice  target 
Bull's-eye 

Figure;  number;  cipher 
Dial  (on  inatruments) 

Zinc 

HC  smoke  mixture  (Zn  dust  40  and 
hexachloroethane  607«);Berger  mixture 
Tin  Zunderkotper 

Tip;  point;  end;  lobe  ;  ear  Ztinderlaufzeit 

Inch  (2,54  cm);  duty;  tariff;  toll 


Zunder 
Z under  (Zd) 

Zander  (elektrische) 
Zunderdeckel 
Zundrreinstellung 
Zunderfiilliuasae;  Zimdsat 

Zundergehause 

Zucdergeriit,  tragbar 

Z iinder,  gesicbetter 

Ziinderhalter 

ZundetSmlse 

Zundcrkappe 


Standard  time 
Accessories;  fittings 
Sugar 
Saccharin 

Flow;  flux;  resources 
Feeder;  feed  mechanism 
(automatic  weapons); 
belt  feed  (MG) 

Train;  rifling  groove; 
pulling;  draft  platoon 
Stqjplement;  addition 
Drawbridge 

Pull-pressure  igniter  (LdMi) 
Draw  sprite; 

Tensile  strength 
I  ractive  force;  traction 
Prime  mover;  tractor 
Tow  rope 

Pull  and  bush  igniter 
29;  (lit  Pull  and  pres¬ 
sure  igniter)  (LdMi) 

Pull  and  tension  wire 
igniter  35;  (lit  Pull  and 
cut  up  igniter)  (LdMi) 
Railroad  traffic 
Tensile  test 
Tractor 
Pull  igniter 
Pull  igniter  35  (LdMi) 

To  shut;  dose 
Admixed  powder,  dope 
(in  dynamites) 

Admixed  material;  admixture 
Ignition  system 
Ignition  apparatus; 
priming  apparatus;magneto; 
exploder,  blasting  machine’ 
inflammable 

Percussion  plunger  (TiFz) 
Priming  wire 
to  ignite;  detonate;  fire 
a  demolition  charge;  take 
fire 

Tinder;  forge  scale 
Igniter  (LdMi);  fuze  (Sh) 

(to  act  the  fuze) 

Electrical  igniter 
False  ogive  (Proj) 

Fuze  setting 
Fuze  filling;  fuze  compo¬ 
sition 

Fuze  body  (Sh);  fuze 
cover  (B);  fuze  housing 
Portable  demolition  equip¬ 
ment 

Fuze  set  si  safety  (See 
also  Zunder,  acharfer) 
Detonator  holder 
Hood  of  a  fuze;  fuze  covet 
Closing  cap  (TiFz);  bead 
(PD  Fz);  upper  cap  (Clock¬ 
work  Fz) 

Body  of  a  fuze 

Time  of  functioning  of  a 

fuze 
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r_M 

/.wdff,  Jchirffj' 

Zijnderschutzknppe 

Zundetsprengkapscl  43 

Zimderstellciaschine 

Zunderstellung 

Ziinderteller 

Znndervorrichtung 

Zunderzwi  scben  stuck 

ziindfertig 

Zundgeriit 

Ziindgernt  40,  traglar 
Zundholz;  Ziindholzchcn 
(Schwedi  aches  Zundholzchenl 
Zundhiilse  502 
Zundhutchen  (Zdh) 

Zundhct  chenbii]  se 
Zundhutchensatz 
Zundhutchenzsage 
Ziindksnnl 

Ziindkapsel 

Zundkegel 

Zundkerze 

Zundkitschs 

Zundl  sdung  (Zdldg;  Zdlg) 
Zundlsdung  A,  b,  C/98, 
C/98Np,  36  and  4C 
Zuudladung  No  4 

Zi'ndladungskapsel 

Zuudladungskoiper 

Zundloch 

Zundmsgnet 

Zundmaschine  (See  mleo  Gliib- 
zundapparat) 

Zundmaaae 

Ziindmetall 

Zundmittel 

Zundmittclkaaten  Saiz  A,B,C 

Ziindnodel 

Zundnadelgewchr 

Zuadpapiet 

Zuodpatrone 

Ziiodpille 

Zundpulver 

Zliodpunkt 

Zundrciz;  Initlallmpuls 
Zuadtohtchen 

Zucdeatz 

Zundachnur  (Zdochs)  (See 
also  Zeitechnu?) 
Ztiodschnuracziuider  29A, 

29 B,  29C 

Zuudschou'.  detonicrcnd 


Armed  fuze 

Fuze  cap,  protective 

Cap  and  detonator  assembly  43 

Automatic  fuze  setter  (in  AA  gun) 

Fuze  setting 

Body  of  a  powder-train  time  fuze 
Austrian  name  for  a  fuze  (lit 
Fuze  device) 

Fuze  extension  cap 

fuzed;  armed;  ready  for  firing  (Fz) 

Demolition  equipment 

Portable  demolition  kit  partem  40 

Match 

(Safety  match;  Swedish  match) 

Primer  tube  502  (French  design) 
Primer  (SA  Ammo);  percussion  prim¬ 
er  (Fz>,  percussion  cap  (Ammo); 
propellant  primer  (Ammo) 

Casing  of  a  primer;  primer  cup 
Priming  composition 
Primer  pliers 

Primer  vent  (Cart);  axial  flaah 
hole  (Fz);  cap  hole  (BICart); 
vent  hole  (obturator) 

Detonator 

Anvil  (in  primer  cap) 

Spark  plug 
Ignition  pellet 

Booster  charge;  gaine;  ignition  tube 
See  under  Booster  in  descriptive 
part 

Ignition  tube  used  in  smoke  gen¬ 
erators  and  smoke  grenades 
Detonator  casing  (Fz);  primer 
container;  primer  charge  housing 
Detonacor  charge  (Fz);  primer 
composition 

Touch  hole;  vent  hole;  flash  hole 
Ignition  magneto 

Blasting  machine;  exploder  (Engr) 

Ignition  mixture;  igniting  compo¬ 
sition 

Flammable  metal  (such  as  Mg, 

At  or  Zr) 

Igniter  and  fuse  materials 
Fuses  and  accessories,  types  A,B,C 
Percussion  needle;  firing  pin  (Fz) 
Needle  gun  (invented  in  1836  by 
N.  von  Dreyse) 

Ignition  paper 

Ignition  cartridge;  percussion  tube 

Pellet  of  a  detonating  composition 

in  a  cap 

Priming  powder 

Flash  point 

Initial  impulse 

Vent;  channel  to  transmit  fire 
Powder  train  (Ammo  or  Dem);  ig¬ 
niter  train  (Pyro);  fuze  composition 
Safety  fuse;  lanyard;  match  cord 

Safety  fuse  lighter  or  igniter,  type 
29A,  29B.  29C 
Detonating  fuse;  primacotd; 


Zundscbnurzeitriindar 

Zundschraube 

Zundeclirauben  Futter 

Zundschrauben  Hulse 

Zundstift 

Zundstoff 

Zuodstrahl 

7  uniubertragung 
Zundimg  (Zdg) 

Zundungstemperatur 

Zundvcrstarker 

Ziicdverbindung  (Zdv) 
Ziindverteiler 
Zund  vorri  chtung 

Ztindwaren 
Zundwarme 
zunehmender  Dr  all 

Zuneigung 

Zunge 

Zurrbolzen 

Zurrung 


Zuruckgleiten 
Zuruckstossung 
Zusammenf  as  sung 

zusanunengefasstes  Feuer 

Zusammensetzung 

Zusammenstoss 

Zusammenwitken 

Zusaramenziehung 
Zusatz  (Zus) 

Zusatzgetriebe 

Zusatzkartusche 

Zuaatzladung 


Zusatzmittel 

Zusatzstoff 

Zuschlag 

Zustand 

Zuvtellung 

Zutritt 

Zuwacbs 


Tim?  (use  igniter 
Threaded  percussion 
primer  (fer  propellant) 
Dualling  of  a  (Intruded 
yetcuiiion  piimer 

Case  of  a  threaded  per¬ 
cussion  primer 
Firirg  pin 

Flammable  material; 
igtiting  agent 
Flash  in  au  igniter  or 
primer 

Induced  detonation  (Dem) 
Firing;  detonation  (Ammo 
and  Dem);ignition 
Temperature  of  ignition 
Reinforcing  igniter  (See 
in  descriptive  section) 
Relay  (Fz) 

Distributor  (Mot) 

Priming  arrangement; 
igniting  mechanism 
Flammable  goods 
Heat  of  ignition 
increasing  twist;  pro¬ 
gressive  rifling 
Inclination;  attachment 
Tongue;  pointet;  needle 
(of  a  balance) 

Locking  pin  (G) 

Locking  mechanism 
(G  or  MG);  seizing; 
anchorage 
Recoil 

Repulsion;  pushing  back 
Summary;  resume;  con¬ 
centration  (Arty) 
Concentrated  fire  (Arty); 
collective  fire  (SA) 
Composition;  synthesis; 
chemical  compound 
Collision;  encounter; 
clash 

Synchronization;  coordin¬ 
ation;  working  together 
Contraction;  shrinking 
Addition;  admixture; 
appendix;  extension 
Auxiliary  transmission; 
auxiliary  drive 
Additional  (secondary) 
piopellent  charge 
Additional  charge;  aug¬ 
menting  charge  (Mor); 
increment  (in  SL  Ammo) 
Addition  agent;  reagent 
Admixed  material;  material 
for  admixing 

Addition;  increase;  extra 
charge;  admixture 
State;  condition;  situation 
Delivery 

Access;  admittance; 
admission 

Increase;  increment;  growth 


zweUchsig  biaxial 

/f^iaujig  binocular 

Zwcibein  Bipod  (MG) 

Zweideciet'  nipl«ne 

/weielrktrndenrbhre  Diode  tube  (Had) 

/.weigleitung;  Zweigliuic  Branch  line  (Ml);  junction 

line 

/weiniet.i''.  Bimetal 

zweimotofig  twin-engine 

/wei-Ohr-Vertahren  Binaural  method  (sound 

location) 

zweiphasig  two-phase;  biphase 

/.weipolrohre  Sec  Zweielektrodenrohre 

Zweirad  Bicycle 

Zwritaktmotor  Two-cycle  engine 

zweiwertig  bivalent;  divalent 

Zw:ckaange  Cutting  pliers;  pincers 

/.willing  (Zw)  Twin;  two-tuber 

Zwillir.gsgestr!!;  /.willing*-  Twin  mount  (Ord) 

lafette 

Zwillingslaufe  Twin  barrels  (such  as  in  MG) 

Zv/i!lingsmaschincngewehr  Twin-barreled  MG 

Abbreviations 
(American  and  British) 

Used  io  the  Preceding  Vocabulary  and  in  the  List  of 
German  Abbreviations  which  Follows 

AA  Antiaircraft;  AAG  Antiaircraft  gun;  AC  Aircraft 
A/C  Anticoncretc;  A/D  Antidisturbance;  Am  Ammonium; 

Ammo  Ammunition;  Ap  Airplane;  AP  Armor-piercing;  A/P  Anti¬ 
personnel;  A/T  Antitank;  Avn  Aviation;  B  Bomb;  Boll  Bal¬ 
listics;  BC  Ballistic  cap;  BD  F*  Base  detonating  fuze; 

Bl  Blasting;  C  Cap  or  capprd;Cort  Cartridge;  Covy  Cavalry, 
contg  containing;  CP  Concrete-piercing;  Cryst  Crystal  or 
crystalline;  CWA  Chemical  Warfare  Agent;  CWS  Chemical 
Warfare  Service;  DA  Direct  action;  DEGDN  Diethyleneglycoi 
dinitrate;  Bern  Demolition;  E-Boot  Enemy  boat  (British  desig¬ 
nation  fot  German  PT-Boat);  Else  Electrical;  Engr  Engineers; 
Expl  Explosive(s);  Fix  Ammo  Fixed  ammunition;  Fix  G  Fixed 
gun;  Fort  Fortification;  Fx  Fuze;  G  Gun;  Gar  Germen; 

Govt  Government;  GP  General  purpose;  GP-HE  Genera!  pur¬ 
pose-high  explosive;  Gr  Grenade;  Guny  Gunnery;  H  or  How 
Howitzer,  HdGr  Hand  grennde;  HE  High  explosive;  HEAT 
High-explosive,  antitank;  HoC  Hollow  charge;  shaped  charge; 

Imp  Impact;  Ine  Incendiary;  Inc  B  Incendiary  bomb;  Ine-T 
Inccndiary-Tracer,  Infy  Infantry;  kc  kilocycle;  kg  kilogram; 
km  kilometer,  L  A  Lead  Azide;  LO  Long  delay;  LdMi  Land 
mine;  lit  literally;  L  St  Lead  styphnate;  Moth  Mathematical; 

Me  Megacycle;  Moch  Mechanical;  Mat  Meteorological; 

M  F  Mercuric  fulminate;  MG  Machine  gun;  Ml  Mine  (land  or 
underwater);  Mk  Mm!:;  Mor  Mortar,  Mot  Motor;  Mount  Mounting; 

N  Nose;  Hov  Naval;  NC  Nitrocellulose;  HCO  Noncomissioned 
officer,  HG  Nitroglycerin;  HGc  Nirtoglycol;  NGo  Nitrogusni- 
dine;  Ord  Ordnance;  PD  Fx  Point-detonating  fuze;  PETN 
Pentaerytbtitol  Tetranitrace;  Pl«*  Pistol;  pi  plural;  Pro|  Pro¬ 
jectile;  Pyro  Pytotechnicol;  QF  Quick  firing;  Rod  Radio; 

Rf  Rifle;  Reek  Rocket;  RR  Railroad;  Railway;  SA  Small  arms; 
SA  Amina  Small  arms  ammunition;  SAP  Setni-armor-piercing; 

Sgt  Sergeant;  Sh  Shell;  Shr  Shrapnel;  S  L  Ammo  Separate-loaded 
ammunition;  SP  Self-propelled;  SP  G  Self-propelled  gun;  SP  How 
Self-propelled  howitzer,  T  or  Tk  Tank;  Td  Torpedo;  Taeh 
Technical;  Tatag  Telegraph;  TIFx  Time  fuze;  Tv  or  T  Tracer; 
Troj  Trajectory,  Vfp  Weapon;  V/t  Weight 


Zwillings-MG-Drehturm 

Zwillingssalz 

Zwillings-vaffc 

Zwinge 

Zwinger 

Zwirn 

Zwirnband 

Zwirnfadenbund 

zwischen 

Zwischenbodengeschoss 

Zwischenlage 

Zwischenpfodukt 

Zwischenstuck 

Zwischenstufe 

Zwischenzeit 

Zwischenzustand 

Zyanwasserstoff  saute 

Zylinderpulver  ;Zylp) 
Zylinderverschluss 


Revolving  turret  with  twits- 
buitelctl  MG 
Double  salt 
Twin-barreled  weapon 
Cramp;  clamp;  vise 
Wedge 

Thread  (linen) 

Tape 

Binding  thread 

between;  among 

Large  caliber  shell  provided 

inside  with  a  solid  partition 

Intermediat-*  layer 

Intermediate  product 

Adapter 

Intermediate  stage 
Time  interval 
Intermediate  state 
Hydrocyanic  acid;  prussic 
acid  (CWS)  ’ 

Cylindrical  propellant 
Bolt  mechanism  (Rf) 
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LIST  OF 

GERMAN  ABBREVIATIONS  (Abkuntungcn) 

OF  ORDNANCE  AND  RELATED  TERMS 

(In  collaboration  with  K.  F .  Kempt  of  Aberdeen  Proving  Ground,  Maryland) 

A 

Dtfensc 
Artillery 

F.xpclling  charge  of  a  shrapnel  or  smoke  projectile 

Typos  of  hollow  char  ,cs 

Aggregate  No  1 

Note:  A-l  was  the  first  successful  liquid-propellent  .ocket  developed  at  the  Rocket  Development  Cenvrr  at  Kummersdorf  West 
A*4  Aggregat  Vier  Aggregate  No  4 

Note:  A-4,  commonly  known  as  V-2,was  one  of  the  most  successful  liquid-propellent  rockets  (See  V-2  in  the  description  section) 
aA>  AA  a'te  Art  ^  of  old  type  or  pattern  (See  also  nA  and  nF) 

AB  Abwurfbeholter  Aerial  bomb  container 

Examples:  AB  23  SD2,  AB  24  SD  2,  AB  36,  AB  42,  AB  500-1B,  AB  500-3A,  etc  [TM  9-1985-2(1953).  pp  95-108  and  11-1191 
AB  (black  stencilling  on  Ausstossbuchse  (Kanonengranate  roc  St  oke  canister  ejected  from  projectile  on  burot  (Gun  shell 

a  projectile,  such  as  KGr  AB)  with  red  smoke  canister) 

rot  AB) 


»  Abw  Abwehr 

A;  Art  Artillerie 

A(when  following  projec-  Ausstossladung 
tile  designation;  white 
stencilling) 

A(ouch  as  in:  Ill/A,  lil/B,  Hohllsdung  A,  B,  and  C 
lil,C) 

A-l  Aggregat  tins 


Abk 

Abpr,  Abr 
Abr 
Abs 
absol 
Ab&ch  Ger 
ABSt 

Abt;  Abtlg 
Abw 
Abz 
ac 

ACB  (su:h  a*  in 
WGR  AT  ACB) 
a/d 
•D 
adD 
AD 
Adj 
A  dm 
ADO 
Adr 
Ae;  A 
AEG 
acW;  *W 
Afl 
AG 
A-G 

AGFA;  Agfa 

AGa 

AHA 

A11Q 

AK 

akt 

At 

Al (black  steocilliog  follow¬ 
ing  the  designation  of  shell 
7.5  cm  GebGr  15  Al) 


Abkiirzung 

Abpraller 

Abrustung 

Absender 

absolut 

Abschussgerat 

Artillerie-Beobachtungsstelle 

Abteilung 

Abwehr 

Abzug 

anni  current!  s 


(Wurfgranatenzunder  Trolitul  ACB) 
an  der 

ausser  Dienst 
auf  dem  Dienstwege 
Armeedolch 
Adjutant 
Admiral 

Aiigemcine  Dienstordnung 
Adresse 
Aether;  Ather 
See  under  Watplanta  'descriptive  section) 


Abbreviation 

Ricochet;  ricochet  burst 

Demobilization;  disarmament 

Sender 

absolute 

Grenade  launcher 

Artillery  Observation  post 

Section;  detachment;  department 

Defence 

Trigger;  retreat 

of  the  current  year 

Marking  on  a  plastic  PDFz  in  80  mm  smoke  mortar  shell 
[TM  9-1985-30953),  p  591 1 
on  the;  ut  the 
retired 

Through  official  sources;  through  channels 

Army  dagger 

Adjutant 

Admiral 

General  Service  Regulations 

Address 

Ether 


aeussere  (auasere)  Weite 
Artilleriefiieger 
Atomgewicht 
Aktiengeaaellachaft 
A  -G  fur  Anilinfarbenfabrikation 
Anschieaageachoaa 
Allgemeinea  lleereaamt 
Armeehuuptquarticr 
Armeekorpa 
aktiv 

Aluminium 
Aluminiumgrieaa 


Outside  diameter 

/  cillery  air  obaerver;  Artillery  spotting  flier 
Atomic  weight 

Joint  Stock  Company;  Open  Corporation 

Aniline  Dye  Manufacturing  Corporation 

Sightiog  projectile 

General  Army  Office 

Army  Headquarters 

Army  Corps 

active;  on  duty 

Aluminum 

Deaignation  of  an  HE  aheil  containing  aotae  granular  Al 
flaah  producer 


r. 

: 

Her 

Mi) 

Al.l- 

Srr  umler  Wurjmima,  etc  (descriptive  section) 

;■ 

Aik 

A  Ik  olio! 

Alcohol;  ethyl  uicohnl;  ethanol 

Am 

Amciicn;  t*Mi«*rikuiiii»cli 

America;  American  (bee  also  VStA) 

K 

Am 

Ammonsalpetcr 

Ammonium  nitrate 

AmmonStrP 

Ammon  stre  if  enpulver 

Am  nitrate  strip  propellant 

j; 

.i  M 

a«n  Main 

on  the  Main  (rivet) 

V  . 

am 

an  dem 

at;  by;  to;  on;  near  to 

_  :  i  ■ 

AMI. 

Armec-Munitionslager 

Army  Ammunition  Depot 

An\|iSt 

A  cf  |inrt«» 

*np“e-heur 

. 

arm! 

amtlich 

official 

An 

Anisol 

Trinitroanisoie  (TNAns) 

K 

An  60 '40 

Anisol  60/40 

TNAns  60  and  Am  nitrate  40% 

k' 

Anl 

Anfnng 

Beginning 

|;  .  •  ' 

Anf<  >oschw 

Anfaiigsgcschwindigkeit 

Initial  velocity;  muzzle  velocity 

p 

Angew  Clirm 

Angcwnndte  Chemie  (formerly 

Zcii- 

Applied  Chemistr  y  (Journal) 

1 

'* 

schrift  fur  Angewandtc  Chcinie) 

l' 

Anh 

Anhang 

Appendix;  supplement 

■?  - 

Anil 

Anhanger 

Trailer;  supporter;  follower 

;= 

AnhW 

Anhungrwogcn 

Trailer 

,  .  ; 

An! 

Antage 

Plant;  establishment 

.  •;  ’  . 

Anm;  Anmerk 

Anmerkung 

Remark;  footnote 

1 

Ann 

Annahme 

Acceptance;  receipt 

1  •• 

Ann 

Annalen  der  Chemie 

Annals  of  Chemistry  (Journal) 

1 

Anj> 

Anpassung 

Adaptation 

f) 

ANK 

Armee  Nachr*chten  Regiment 

Army  Signal  Regiment 

ii 

ansch 

anschiessen 

to  hit  by  shooting 

Ansch  Putt 

Anschiesspatrone 

Ammo  uned  for  adjustment  fire 

Anst 

Anstalt 

Rntahlishmer.t;  institution 

i  •' 

Anz 

Anzahl 

Number 

1 

Anz 

Anzeiger 

Indicator;  informer 

l-  - 

ANZ 

Anznnder 

Igniter 

AN7^29 

Anztinder  29 

Friction  pull  type  igniter  used  to  ignite  a  safety  fuse  or  to 
set  off  a  smoke  candle  (TM  9-1985-2,  pp  286-7) 

V 

AO 

Artillericoffizier 

Artillery  officer 

Ao 

Ago 

Designation  of  airplanes  manufd  by  Ago  Co 

;  ■  ■ 

AP 

Artilleriepunkt 

Artillery  reference  point(Gunnery) 

S-;  • 

App 

Apparat 

Apparatus;  device;  equipment 

| 

AH 

Aitilleriercgiment 

Artillery  regiment 

| 

At;  AR 

Arado 

Designation  of  airplanes  manufd  by  Arado  Co 

1; 

ARDR 

Meaning  unknown  to  ua 

Designation  of  a  smoke  signal  flare  (TM  9-1985-2,  p  80,  Fig 

84) 

h[.  ’ 

A/R 

am  Rhein 

on  the  Rhine  (river) 

[?.  •  • 

Atk 

Arktikmunition 

Ammo  for  use  in  Arctic  climate 

r  .  ;■ 

Arm 

Armee 

Army  (formation  above  Army  Corps) 

arm 

urmiert 

Armed 

(■  ■  ;  ■ 

Ars;  As 

Arsenal 

Arsenal 

ft ' 

At  a 

’ ,!  !  Arsenik 

Arsenic  (As) 

h 

Art;  Artl;  A 

Artillerie 

Artillery 

$ 

Art  SchPl 

Artillerieschiesaplatz 

Artillery  firing  range;  Proving  ground 

1 

AS 

Anf  order  ung  s  a  ig  n*  I 

Call  signal 

1* 

ACt 

,  Auswertcstelle 

Computing  station  (sound  and  flash  ranging  gunnery) 

*■■■ 

At;  Atm 

Atmosphnre 

Atmosphere 

Air 

Attache 

Attache 

[:■  -  ' 

Attr 

Attrape 

Dummy 

AtU 

Atmoapharenuberdruck 

Gage  pressure;  pressure  above  atmoaphcric 

1;  ■;  i 

Aubo 

A  us  aenbordmotor 

Outboard  motor 

|  !  ■ 

Aufb 

Aufbau 

Building  up;  construction;  organisation 

1  1 

*ufl 

Auftege 

Edition 

r 

ufn 

Aufnnhme 

Photographic  picture 

f 

Auftr 

Auftreff 

Impact  (gunnery) 

I 

Ausb 

Auabeute 

Yield 

■ 

Ausb 

Ausbildung 

Training 

r 

/kuobr 

Ausbiennuog 

Erosion  (of  a  barrel) 

f 

Ausf 

Ausfuhrung 

Execution;  completion;  model;  deaign 

ii 

Ausg 

Ausgabe 

Issue;  issuance 

V: 

t 

Au«r 

Auariiscuog 

Arms  snd  equipment 

I icr  1 !  I 


autcm  Gcw 

AVA 

AW 

aZ 

AZ 

AZ;  Az 

AZf  Hbgr 

AZflVM 

AZtmEiMR 

A7  39K 

AZmK 

AZmV 

AZmVfKGrmP 

AZoV 

AZ  269  oV  mSto(f) 

AZ  38  St 
AZ.iTlZ 

AZ  23  umg 

AZ  23v  (0.15) 

AZ  23  Zn 


B;  Bat;  Batts 
B 

0>) 

B 

B 

B;  Bu 
B;  Bii 

B1E,  B1EZA  and  B1EZB 
B1.3E,  B1.3EZA  and 
B1.3EZB 

B2EZ  and  B2.2EZ 

BA 

Baj  ' 

BAK;  Ball  AK  ’ 

Ball 

Ball 

Boon;  Batl 

baa 

BASF 

B-B  (such  as  SC  250-B) 


Bb;  Beob 

"  bd 

Bd 

Bd 

BDC 

BdG;  Bd  Geach 

BdGr 

BdZ 

BdZd  3.7  cm  Pzgr 

BE  ;  . 

Be;  Bet 
Fefb 

BeGr,  Betgr 
beh;  behelfsm 
BdStz(such  aa  in 
DOV  BdStr.  15) 


automntischcs  Gewehr  „:<i. 

See  under  Warplants,  etc  (ilesc  riptive  section) 

Abwchrwerfer  Defense  smoke  shell  mortar 

“u<  '/,it  Temporary 

Azcrylzahl  Acetyl  number 

Aufschlngzlinder  Percussion  fuze;  PDFz 

AZ  fur  Haubcngranate  PDFz  for  shell!,  with  ballistic  cap 

AZ  ^  le'chte  Wurfmine  PDFz  for  light  mortar  shell 

AZ  fur  mittlere  Exerziermine,  Rauch  PDFz  for  medium  practice  mine,  with  smoke 

Aufschlagzunder  39,  KInppensicherung  PD  fuze,  pattern  39  with  centrifugal  safety  device 

AZ  tr.it  Kappe  Copped  percussion  fuze 

AZ  mit  Verzogerung  Delay  action  percussion  fuze 

AZ  mit  Verzogerung  flit  Kunonengranate  Delay  PDFz  for  cannon  shell  with  armored  head 

mit  Panzetkopf 

Nondelay  percussion  tuze 

French  impact  fuze  without  delay  with  tappet  (hammer) 


AZ  ohne  Verzogerung 
Aufschlagzunder  ohne  Verzogerung 
mit  Stossel  (franzosisch) 
Aufschlagzunder  38,  Stahl 
AufNfhfMvvHnder  nnd  Rrennzunder 


Steel  PD  fuze,  pnttetn  38 

Time  and  percussion  tuze  (TPFz)  (lit  Impact  and 
burning  tuze) 

AZ  23  umgeUndert  mit  zwei  Verzcgerun-PDFz  23,  modified,  with  two  delays 


gen 

AZ  23  vereinfacht  mit  0.15  Sekunden 
Verzogerung 

Autschlagzlinder  23,  Zink 


B 


PDFz  23,  simplified,  with  0.15  seconds  delay 
Zinc  PD  fuze,  pattern  23 


Batteric 

Bau 

belgisch 

Beutel 

Bombe 

Buchse 

Btichse 

Bombe  IE,  etc 
Bombe  1.3E,  etc 


Battery 

Construction 

Belgian  (Marking  on  equipment) 

Bag;  pouch 
Bomb 

Jack;  hushing;  socket  (Rad) 

Rifle;  canister;  shot  gun;  tin  can 

Types  of  1  kg  Inc  bombs  (TM  9-1985-2,  p  48) 

Types  of  1.3  kg  Inc  bombs  (TM  0-1985-2,  p  49) 


Bombe  2EZ,  etc 

Bauamt 

Bajonett 

Ballon  Abwehr  Kanone 

Ballistik 

Ballon 

Bataillon 

basisch 


Types  of  2  kg  and  2.2  kg  Inc  bombs  (TM  9-1985-2,  p  49) 

Building  and  construction  office 

Bayonet 

AA  gun  (lit  Balloon  defense  gun) 

Ballistics 

Balloon 

Battalion 

basic 


See  under  Warplants  (Descriptive  section) 


B-Bombe  (Sprengeylindrische  250) 


Beobachtungsbatterie 

Bletdraht 

Boden 

Brand 


Brandgeschoss 

Brandgranate 

Bodenzlinder 

Bodenzunder  der  3.7  cm  Panzergranate 

Besondere  Einflusse 

Beton 

Befehlshaber 

Betongraonte 

behelfsmatisig 

Bodenatukze 
(DOV  BodenatUtze  15) 


HE  cylindrical  bomb  of  three-piece  construction;  nose- 
cast  steel,  body-tube  steel  and  base-arched  case  steel 
(TM  9-1985-2,  p  8) 

Observation  battery 

Lead  v/ite;  decoppering  wire  or  foil 

Base;  bottom 

Fire;  incendiary 

Designation  of  n  cluster-bomb  container  (TM9-1985-2, 
pp  93-5) 

Incendiary  projectile 

Incendiary  shell 

Base  detonating  fuze  (BDFz) 

PDFz  of  37  mm  AP  shell 
Special  factors  (Pall) 

Concrete 

Commanding  officer 

Concrete-piercing  shell  (See  also  GrBe) 
emergency;  hasty;  improvised;  makeshift 
Base  support 

Meaning  of  DOV  is  unknown  to  us. 


i.ir  U  > 


‘’'I1  Beilagc 

Beildg  Uciludung 

bci  Jen. 

*'clw  Deiwageu 

R*-'  Belugerung 

Belastung 

l'cf  Berichte  (der  Drutschcn  Ohrmischen 

Ge  sell  set. aft) 

bet;  beritt  beritten 

Berl  Berlin 

Bes  Besatzung 

Bcsili  Ueschiessung 

besp  bespnnnt 

Bel  See  Be 

Bet;  Betr  Betriebs 

BetGr;  Betgr  See  BeGr  and  GtBe 

Belt;  Bet  Bettung 

Belt  Gesch  Bettungsgeschutz 

Bcute’kart  (such  as  in  Beutellrartusche 

French  10.5  cm  shell) 

Bew  Bewaffnung 

Bez;  Bz  Berzitk 

bezw;  bzw  beziehungsweise 

Bf;  Bhf  Bahnhnf 

Bfh  Befehlshaber 

BGesch  Beobachfinggeschoss 

Bgw  Bergwerk 

BhrGesrh  See  Bo;  BoGesch 

BhrPatr;  BohrPatr  Bohrpatrone 

Bhrpotr  88  Bohrpatrone  88 

BhrPatr  02  Bohrpatrone  02 

BhrPatr  28  Bohrpatrone  28 

BhSkl.  Behelfssockellafette 

Bi  (ouch  as  ... 

SC  50  Bi)  (Sprengcylindriache  50  BiHBombe) 

BK  1  Blendkorper  1 

BK  Bordkanone 

BK  (such  as  ■  j _ 

Mk  250  BK)  (Mark  25  BK) 

BL  Bordlafette 

BI  (black  or  whit:  Blau 

stencilling) 

BI;  B1K  Blaukreuz 

BI  Bleiplombe 

BI  (white  stencilling)  Blindgeladen;  Blindgeschoss 

BLC  (such  as  50  kg  BLC)  Blitzlichteylindritche  (Bombe) 

blf  blutterformig 

BLM  See  under  Tarplants  (descriptive 

B1P  Blattchenpulver 

BlVaff  blanke  Waffen 

BMW  See  under  Warplants  (descriptive 

Bn-Scoff  Brommethylathylketcn 

Bo;BoGeach  Bohrgeschoss 

Bo;  BoPr  (black  stencilling)  Bohrgeschoss,  Press-stahlform 

(ausgebohrte  Press-stahlgranate) 

Bo  (l  inch  lettering  midwny  _ 

between  the  rotstiog  band 
and  shoulder) 

Bola  Bodtnlafeite 

Bo  Stg  (black  stencilling)  Bohrgeschoss,  Stahlgra -.ete 

B  Patr  Beobachtungsgeschoss  Patrone 

Bi;  Bd  Brand 


Annci;  enclosure;  appendia 
Increment  charge;  booster  charge 
at;near;  about;  with 
Side  car 
Sieft- 

Load;  charge;  burden 

Reports  of  the  German  Chemical  Society  (Title  of  a 
journal).  Celled  now  "Chemiache  Berichte'* 

Mounted 
Berlin 

Garrison;  crew 

Firing;  shelling;  bombardment 
horse-driven 

operational 

Base  (fized  gun);  foundation  (gun  emplacement); 
platform  (RR  gun) 

Outrigger  base  gun  (AA);  gun  on  platform  mounting 
Propellent  charge  in  a  bag 

Arms 
District 

respectively;  or;  and/or 
RR  station 

Commanding  officer  (CO) 

Projectile  used  for  adjustment  fire 
Mine 

Demolition  cartridge;  blasting  cartridge 
Demolition  cartridge  1088  (containing  picric  acid  ) 
Demolition  cartridge  1902  (contg  75  g  of  TNT) 
Demolition  cartridge  1 928  (contg  100  g  of  TNT) 
Auxiliary  pedestal  mount 

HE  cylindrical  bomb  having  a  one  piece  cast  steel 
body  machined  down  (TM  9-1985-2,  p6) 

Frangible  smoke  grenade;  glass  smoke  grenade, 
pattern  1 

Aircraft  or  shipboard  cannon 
Marking  on  a  container  with  25  modified  red  flares 
and  three  SD  2  bombs  (TM  9-1985-2,  p  108) 

Gun  mount  on  ship  or  airplane 

used  in  conjunction  with  Deut  to  indicate  blue  color 
of  otnoke 

Blue  cross  (Ger  marking  on  sternutators)(CWS) 

Lead  seal  of  protective  cap  (fuze) 

Ammo  with  inert  charge 

Photoflash  cylindrir  -.1  bomb,  50  kg  (TM  9-1985-2,  p  81) 
in  leaflets  or  flakes 
aection) 

Propellant  in  the  form  of  square  flakes  (Used  in  some 
howitzers) 

Armes  blanches  (bayonet  and  other  cutring  weapons) 
section) 

Bromomethylethyl  ketone  (tear  gas)  (stable) 

AP1IE  projectile  (HE  charge  exploded  after  the  armor 

or  concrete  was  pierced 

Forged  steel  shell  with  cavity  filled  with  HE 

Indicates  a  rotating  band  of  the  bimetal  type,  Iren 
covered  with  copper  (TM  9-1985-3,  p  349) 

Ventral  gun  mount 

Light  case  shell  of  cast  steel  (TM  51-1985-3,  p  349) 
Fixed  round  with  a  smoke  producing  projectile  used 
for  sdjustment  fire 
Fire;  Incendiary 


Iter  Mi 


Ur (such  ns 
Ur  C  250  A) 

Ur  (white  stencilling) 

UK 

UtG;  DrGesch 

Urgrj  BrGr 

Urgr  m  L'spur 

Brgr  o  L'spur 

BrK 

Brldg 

UrUrs 

UrNK 

Brpzgr 

BrSatz 

UrSchrOrHatr 
UrSpgr;  Brspgr 
BrSprgrPatr  L'spur  m  Zerl 
(such  in  15  mm  MG-151) 

UrZ;  BZ;  Bz 
Bs 

BsPatt 

USB  (such  ns  BSB-360,  BSB- 
700  and  BSB-1000) 

USK  (such  as  BSK-36) 


Urunchombe 

Urundgrnnate 
See  Buntr 
Urandgeschoss 
Brundgranate 

Brnndgrnnnte  mit  Leuehtspur 

Brandgranate  ohne  Leuehtspur 

Bruno  Kanone 

Brandi ad ung 

Bronze  Morser 

Bruno  N  Kanone 

Brandpanzergranate 

Brandsatz 

Brandschrapnell  Granate  Patrone 

Brand  sptenggranate 

Brand  Sprenggranute  Patrone  mit 

Zerlegung 

Brennzunder 

Beschuss 

Beschusspatrore 


BSt 

BStbMi 

B-Scoff 

BSW 

BT' 

BtsK 

Bu 

Bu 

Bu 

Bu 

Bull  (Belg) 


Beobachtungsstelle 
B-Stabmine 
Btomazeton 

See  undet  Warplants  (descriptive 
Be  mbentorpedo 
Bootskanone 
See  8;  Bu 
Buntraueh 
Bucket 
See  B;  Bu 

Bulletin  de  la  Soeiete  Chimique 
Belgique 

Bulletin  de  la  Soeiete  Chimique 
France 

Buntr,  BR  (black  stencilling) Buntrauchsprengladung 


incendiary  bomb  (TM  9-19B5-2,  p  55) 

Incendiary  shell 

Incendiary  bullet 
Incendiary  shell 
Incendiary  shell  with  tracer 
Incendiary  shell  without  tracer 
Railroad  gun 

Incendiary  charge  (in  a  projecrile  or  a  bomb) 

Bronze  mortar 

Bruno  railroad  gun 

Armor-piercing-ineendiary  projectile 

Incendiary  composition  in  a  projectile  or  bomb 

Incendiary  shrapnel  shell 

High-explosive-incendiary  projectile 

HE-incendiaiy-tracer,  self-destroying  fixed  round  of  ammo 

Time  fuze  (lit  Burning  fuze) 

Firing;  shooting 

Proof  round  (high  pressure  round) 

3, £ c'ndia'V  bomb  containers  [See  in 
TM  9-1985-2  (1953),  pp  110-11] 

Rectangular,  aluminum  bomb  container  [See  in 
TM  9-1985-2  p  98] 

Observation  post 

Concealed  stick  mine  (TM  9-1985-2,  p  276) 

Btomacetone  (tear  gas)  (unstable)  (CWS) 
section) 

Totpedo  bomb 
Boat  assault  gun 

Colored  smoke 

Designation  of  airplanes  mnnufd  by  Bucker  Co 


Bull  (Fr) 


dc 

de 


BV 

BZ;  Bz:  BrZ 
BZ-24;  BZ-39 

Bz 

BZA  ' 

;  BZE 

BZG 

bzg) 

Bzn 

bzw 


Benzolverband 
Brennzunder 
Brennzunder  24; 


Brennzunder  39 


Benzol 

Bombenzielapparat 
Brennzunder  E 

Bombenzielgerat 
bezuglich 
Benzin 
See  bezw 


Bulletin  of  the  Belgian  Chemical  Society  (Journal) 

Bulletin  of  the  French  Chemical  Society  (Journal) 

Filling  in  a  projectile  giving  on  burst  a  cloud  of  vari¬ 
colored  smoke  (See  also  Buntkrcuzmunition) 
Association  of  manufacturers  of  benzene 
Time  fuze  (lit  Burning  fuze) 

Friction,  pull  type  igniters  used  in  hand  grenadea 

(TM  9-1985-2,  pp  283-4) 

Benzene 
Bomb  sight 

Friction,  pull  type  igniter  used  in  "egg"  type  grenade 

(TM  9-1985-2,  p  284) 

Bomb  sight 

referriug  to;  in  refertence  to 
Gasoline 


C  (such  as  C/1,  C/2  .  .  . 
C/12  etc) 

C  (such  as 

SC  1000-C  "Hermann") 
C;  CZ;  ChZtr  Ca 
C-Geach 

CM 

Cbm  ‘ 

Cb-mZ;  cMZ  1 
ChZtr,  CZ;  C 
CMZ  41  ■  H;- 


Construktion  (obsolete  spelling  of 
Konatruktion) 


(Sprengcylindrische  1000  C) 

See  ChZtr  circa  (zirca) 

C-Geachoas 

Chloroform 

Chcmie 

Chemiscb-mecbanischer  Zilnder 
Chemisches  Zectralblatt 
Chemiscb-mecbanischer  Z  under  41 


Model;  type;  make  (when  placed  after  designation  of 
a  gun,  shell,  fuze,  etc) 

Marking  on  a  1000  kg  HF.  cylindrical  bomb  (See  in 

TM  9-1985-2,  pp  9-10) 

about;  approximately 

Streamlined  projectile 

Chloroform 

Che  mi  stiy 

Chemical-mechanical  igniter 

German  journal  similar  to  Chemical  Abstracts 

Chemical-mechanical  type  igniter,  pattern  41 


Or  >.n 


Chemisch-mcchaniscner  Ziinder  41V  Chemicai-mechanicai  ignite,  for  delayed  nctior  demo¬ 
lition  (TM  9-1985-2,  p  3H) 

See  under  Warplants,  etc  (descriptive  section) 

Kupfet  ^  Copper  driving  band 

Zugmaschine  fur  s.-hwerste  Artillerie  Prime  mover  for  heavy  artillery 

D 


D;  Dpf 

Dampfer 

Steamer 

D 

Dnuerfeuer 

Continuous  fire 

(d) 

D 

D 

deutsch 

Dichte 

See  Digl 

German  (marking  on  equipment) 

Specific  gravity;  density 

D;  Dm 

Durchmesser 

Diameter 

D  (in  fuze  designation 

Hbgt  Z  35D) 

(Haubengranatenzunder  35D) 

Rocket  nose  fuze  under  BC,  (See  in  TM  9- 1985-3,  p  585) 

D  (in  igniter  designation, 
DZ  35) 

Dtuck 

(Druck  zunder  35) 

Pressure  type  igniter  (TM  9-1985-2,  pp  295-6 

DA  (in  fuze  designations, 

Direkte  Aktion  (Direkte  Aktion 

Designates  a  direct  action  fuze,  such  as  DA  Impact  Kuze 

such  as  DAAZ) 

Aufschiagzunder) 

(TM  9-1985-3,  pp  552,  555,  556,  561) 

D  A  -G 

Dynamit  Aktiengeselischaft 

Dynamite  Joint  Stock  Co 

(dan) 

danisch 

Danish  (marking  on  equipment) 

Dap 

Dapolin 

Trademark  of  motor  fuel 

DP;  DF 

Dreibein;  Dreifuss 

Tripod 

DDGesch;  DdGesch 

Dumdumgeschoss 

Dumdum  bullet 

Dep 

Depesche 

Telegram 

Deut  (Cesch);  Dt 

Deutgeschoss 

Projectile  giving  on  burst  a  cloud  of  colored  smoke  serving 

as  indicator 

Deut  (Patr) 

Deutpatrone 

Indicator  cartridge,  such  as  for  grenade  pistol 

Or  See  DB 

DFS  See  under  Warplants  (descriptive  section) 

Oi  Dinitiobenzol  Dinitrobenzene  (DNB) 

Digl  Diglykolnitrat  Diethyleneglycoldinitrate  (DEGDN; 

Dig);  DiglP;  D  Diglykolpulver  Double-base  propellant  DEGDN-NC,  stabilized  with  centrclite. 

with  K  sulfate  added  to  reduce  flash 

Digl  B1P  Diglykol  BlUttchenpulver  DEGDN-NC  (double  base)  square  flake  propellant 

DiglP  See  Digl 

DiglPV  Diglykolpulver,  verhessert  DEGDN-NC,  improved  propellant 

Digl  RGP  Diglykol  Ringpulrer  DEGDN-NC  (double-base)  propellantfa  circular  disc  with  a 

central  hole) 

Digl  RP  Diglykol  Rohrenpulver  DEGDN-NC  (double  base)  tubular  propellant 

Digl  StrP  Diglykol  Streifenpulver  DEGDN-NC  (double  base)  strip  propellant 

DIN  Deutsche  Industrie  Normen  German  industrial  standards 

DL  Doppellafette  Two-barreled  mount 

DLH  Deutsche  Lufthansa  Designation  of  a  German  commercial  air  lioe 

DM  ;  Adamait  Diphenyl  aminchlorarsin  Adamsite  (CVS) 

Do  Uornier  Designation  of  aitplanes  manufd  by  Dornier  Co 

DO  (ruch  as  in  .  Marking  on  150  mm  smoke  shell  mortar  38 

15  cm  DOGer  38  15  cm  DO  Gerat  38 

DOP  Jsuch  aa  in  - — -  Marking  on  a  DEGDN  propellant  used  io  mortar  ammo 

DOP  15  Wu  (Digl)l  (Recognition  Handbook  for  German  Ammunition  Sup  Hqs 

AEF,  April  1045,  p  201) 

DopZ;  DoppZ;  DZ  Doppelzunder  Combination  fuze;  time  and  percussion  fuze  (TPFz) 

DoppZ  mK  Doppelzunder  mit  Klappen  siche.ur.g  TPFz  with  folding  safety  device 

DoppZ  nF  Doppelzunder  neue  Fettigung  TPFz,  new  construcuoo 

DoppZ  S/60  Doppelzunder,  Sekundeo  60  TPFz,  60  seconds  burning  time 

DoppZ  S/60  FI  Doppelzunder  Sekunden  60,  Flickralt-  TPFz,  60  seconds  burning  time,  centrifur  ally  operated 

aouieb 

DoppZ  S/60  Geb  Doppelzunder,  Sekunden  60,  Gebirga-  TPFz  60  seconds  for  mountain  gun 

gcschiitz 

DoppZ  S,'60s  Doppelzunder,  Sekunden  60,  scbwerv  TPFz,  60  seconds,  heavy 

DOV  (in  fuze  designation _ .  Marking  on  a  base-detonating  fuze  used  in  150  mm  rocket 

such  as  BJZ  DOV)  (BodenzUcder  DOV)  projectile  (T.M  9-1985-3,  p  622) 

DOV  (in  booster  designation _  .  Marking  on  the  PCTN  booster,  pattern  98  used  in  150  mm  smoke 

DOV  Zdlg  c/98Np  DOV  Zilndludung,  Construktion  98,  rocket  41  (15  cm  Wurfgranote  41Nb) 

Nipoiit) 


v.M/.- sitt¬ 
er  V  A 

Cu  (white  stencilling) 
C-Zug 


tier  m 


ni'i. 

iir 

OK 

OK 

DKP 

OKI*  ungem 
D/See  (such  ns  in 
NC  50  D/See 
DST;  DSt 
St  (Gcsch) 

Du 

Du 

DuV 

DV 

DVA 

DVA 

DWM 

Dyn 

D  7. 

DZ 

DZ  3MA) 

DZ  35  (B) 

DZG 


See  under  Wurplunrs  (descriptive  section) 

Doctor 

Deutsches  Reich  Germon  State 

See  Pig!  RP 

Deutsches  Reichspatent 
Deutsches  Reichspatent  ungemeldct 


German  State  Patent 

German  State  Patent  applied  for 

Marking  on  50  kg  Cylindrical  Smoke  Bomb,  bloating  (TM 


(50  kg  Nebelcylindrischc  Bombe  D/See)  9.1985.2  p59) 

See  Dig!  StP 
See  Deut  (Gesch) 

Duplex  Duplex 

Duse  Nozzle;  jet;  injector;  vent  (rocket) 

Dusenwaffe  Jet  weapon  such  us  Punzerfaust)  (lit  Vent  weapon) 

See  DiglPV 

See  under  Ivarplnnts  (descriptive  section) 

See  under  Warplants  (descriptive  section) 

See  under  Wnrplants  (descriptive  section) 

Dynamii  Dynamite 

See  DoppZ 

Druckzunder  Pressure  type  igniter 

Druckzunder  35(A)  Pressure  igniter  used  in  heavy  A/T  mine  and  some  prepared 

charges  (TM  9-1985  2,  p  295) 

Druckzunder  35(B)  Pressure  igniter  used  in  booby  traps  and  some  prepared 

charges  (TM  9-1985-2,  p  296) 

Deckungszielgeriit  Protected  (sheltered)  optical  aiming  device 


E 


F. 

Einfeuer 

(E)  (when  marked  on  pro¬ 

Eisenbuhn 

jectiles  or  weapons) 

■1  .. 

E;  El 

Elektrisch 

E 

Elektron 

E 

Elektron 

F;  * 

empfindlich 

(e) 

englisch 

E 

Entfernung 

E  (such  as  in 

BZF.) 

(BrennzunderE) 

E-4 

Enzian-4 

EAZ 

Empfindlicher  Aufschlagzunder 

Ec 

E-Flak 

Eiaenbahn-Flugzeugabwehrksnone 

F.HZ 

Empfindlicher  Haubitzzunder 

Ei  (black  stencilling) 

Einschiessgescboss 

Eihgr 

Eierhandgranate 

EinlLf;  El 

Einlegelauf 

EinlR 

Einlegerohr 

EisMi 

See  FlEsMi 

EKZ;  EKz;  EKzdr 

Eiseobahnkopfzllnder 

EKZ 

empfindlicher  Kanonenzlinder 

EKz;  EKZ;  EKZdr 

empfindlicher  Kopfzunder 

El;  E 

electrisch 

EL 

Erdkampflafetle 

EL 

Ersatz  Lafctte 

E-Latte 

Entfernungslatte 

E1AZ;  elAZ 

Elektrischer  Aufschlagzunder 

elRDZ 

See  ERZ;  ERDZ 

ElZ;  elZ 

Elektrischer  Zunder 

E1ZZ;  eIZZ 

elektrischer  Zeitzunder 

Em;  EMG 

Entfernungsmesagerat 

EMK 

Elektromotorischekrafc 

EMP 

Enoa-Maschinenpiatole 

ENZ;  enz  (in  fuze  desig¬ 

nation  Mlc  35  ENZ  3/40) 

(Mark  35  ENZ  3/40) 

Single  shot  fire 
Railway;  railroad 

Electron 

An  alley  of  Mg  and  Ai  used  as  on  incendiary  (See  also  ET) 
sensitive 

English  (marking  on  equipment) 

Hange ;  distance 

Marking  on  u  friction,  pull-type  igniter  (TM  9-1985-2,  p  284) 

Air-to-air  weapon  called  "Greet  Enzian"(TM  9-1985-2,  p  229) 

Superquick  impact  fuze 

Vith  rear  driving  band  only 

KR  antiaircraft  gun 

Sensitive  howitzer  fuze;  graze  fuze 

Projectile  used  for  adjustment  fire;  sea  ranging  ahell 

Egg  shaped  hand  grenade 

Sub-caliber  barrel 

Sub-caliber  barrel;  liner 

PDI-'z  of  shell  with  ballistic  caps  used  in  RR  guns 

Sensitive  cannon  fuze;  graze  gun  fuze 

Sensitive  type  of  PDFz 

electric 

Ground  mount 

Replacement  gun  mount 

Aiming  post 

Electric  impact  fuze 

Electric  fuze 
Electric  cirne  fuze 
Range  finder 

Electromotive  force  (EMF) 

Erma  automatic  piato) 

Marking  on  a  Czech  PD  fuze  used  in  German  47  mm  shall 
(TM  9- 1985- 3,  p  568) 


Cicr  316 


IP 

VI  > 

KI’GI.’sp 

Ev;  litstp 

ERDZ 

Eis 

ErsRP;  EP 
Ersst;  F.St 

ERZ;  ERDZ 
KRZ  19 

Hs 

EsMi 

ESMiZ-40 

ESN 

ESt 

tl 

EV 

Ex  (red  stancilling) 

ExB 

ExMu 

ExPatr 

tXRZ f  1VM 

EZ 

EZ 

EZ 

EZ-44 


Einheitspulvcr 

<:»»  I'.iiin 

Kxerzietpr'tone  Granule  mit  Leuchtsput 

EffeUtivc  PfcrJcstaike 

F.r  staff  ting  up  uakt 

Sec  ERZ;  ERDZ 

Etsatz 

Ersatzitihrenpulvcr 

Ersatzsttick 

Elektrischer  Randduaenzunder 
Elektrischer  Raketenzunder  39 

Einschiessgeachoss 
See  FlEsMi 

Elektrischer  S-Idinenztinder 
Einzel  sternpatrone 
See  Ersst 
Elektron-Thennit 

Eingetragenet  Vetein 
Exerziergeschoss 
Exetzierhombe 
-Exerziecmunition 
‘  Exetzietpatrone 
Exerzierrauchzander  (Ur  leichte 
Wurfraine 

empfindlicher  7-iinder 

Ehtlastungszilnder 

Esterzahl 

Empfindlicher  Zunder,  pane  a  44 


pnipeuanc  toee  descriptive  part) 

r  Drill  cartridge  with  tracer  projectile 
Actual  horsepower 
Solidification  point 

Substitute;  replacement;  spare  part 
Substitute,  tubular  propellant 

Substitute  piece;  inert  item  resembling  in  appearance  a 
fuze,  found  in  front  section  of  tome  projectiles 
Electric  rimvent  fuze  (Ammo) 

Electric  igniter  for  rocket  propellant,  pattern  39  (TM 
9-1985-3,  p  623) 

Registering  projectile;  adjustment  fire  projectile 

Electric  pressure  igniter  used  in  S-Minc 
Single  star  cartridge 

Incendiary  missile  made  of  Elcktrun  (Mg-Al  alloy)  and 
filled  with  thermite  (Al-Fe  oxide) 

Chartered  Society;  Registered  Company 
Drill  ammunition;  practice  ammunition 
Practice  bomb 
Drill  ammunition 
Drill  cartridge 

Practice  smoke  fuze  for  mortar  mine 

Instantaneous  fuze;  superquick  fuze  (lit  Sensitive  fuze) 
Antilifting  igniter  (with  HE  charge) 

Eater  number 

Antilifting  and  antiremoval  device  (release  or  pressure  type) 
placed  beneath  land  mines  (TM  9-1985-  ’,  p  318) 


F;  Fahr  Fahrenheit 

F;  FS  Fallschirm 

F;  Fd  Feld 

F  (black  stencilling)  >  Fernladung 

F  (in  projectile  designation  Ferngescboss  (Feldhaubitzegranate 

such  as  FHGr  F)  Feto8e*cl'Oss) 

F  (such  as  in 
DoppZ  nF) 

F  Fliehbolzen 

F;  FI  See  FI;  F  and  also  Fg 

F;  Flzg  See  Flzg 

F(inFZ)  See  FZ 

(0  franzosiach 

f  fur 

F-251  Feuerlilic  25\ 

F-55  j  Feuerlilie  55  ) 

FA;  FdA;  Fda;  Felda  Feldartilltrie 

FA  (such  as  in  flare  Failschirmleuchtbombe 

MkC  50  FA)  (Mark  C  50  FA) 

Fab;  Fabr;  Fbr  Fabrik 

F  &  L  Franken  und  Lunenschloss 

FAZ  Fernladung  Aufschlagzundcr 

FB  Fuhrungsband 

FB  (such  at  in  flare:  FB  50)  Failschirmleuchtbombe  (FB  50) 


Fertigung 

(Doppelzunder  neue  Fertigunj$ 


Fb;  Flieb  Fliehbolzen 

Fd  See  F;  Fd 

FdA  See  FA 

FDO  Fclddienstordnurig 

Fdw  See  Fldw 

Fe;  Fernspr  Fernsprecher 

Feba;  FE  Feldeiaenbahn 


Fahrenheit 
Parachute 
Field  (of  battle) 

Indicated  a  shell  to  be  fired  only  with  super  charge  of  propellant 
Long  range  shell  or  propellant  (for  a  field  howitzer) 

Construction 

(Time-percussion  fuze,  new  construction) 

Centrifugal  safety  pin 


Franch  (marking  on  equipment) 
for 

Fire  lilly  25  and  55,  rockec-nropelied  guided  missiles 
(TM  9-1985-2,  pp  223-6) 

Field  artillery 

Part  of  designation  of  single  candle  parachute  flare  described 

in  TM  9-1985- 2  p  71 
Factory;  plant 
Makers  of  Dreyse  carbine 
Long  distance  impact  fuze 
Driving  bond  (in  shell) 

Mark  on  a  single  candle  parachute  (late  described  in 
TM  9-1985-2,  p  67 

Centrifugal  bolt  (fuze  safety  device) 


Field  Service  Regulation 
Telephone 

Light  narrow  gage  RR 


I  iff  It.' 


Vit  i 

KrlJii 

FelJuG 

I'cldfi;  Feldgend 

Fcldw 

FEP 

Fcpo 

Fernf 

Vesh 

FKS  (white  stencilling, 
such  as  in  10. 5  cm  FllCir 
38  FES) 


Sri 


FA 


Luug-iaugc  uilillcty 


F  cKl.ittil  ]  r  ricgcr.it 
1‘  cldgcndorm;  Feldgcndarmerie 
See  Fldw 

See  under  Warplants,  etc  in  descriptive  part 


Field  artillery  equipment 
Military  policeman;  military  police 


Feldpolizei 

Fernfeuer 

Fernschen 


Field  police 
Long-range  fire 
Television 


Fuhrungsring.Sintcreisen  (10.5  cm 
Feldhuubitzgranate  38  FES) 


Sintered  iron  rotating  bnnd(such  as  in  105  mm  field  howitzer 
shell  38  FES) 


FessB 

Fesselballon 

Captive  balloon;  sausage  balloon 

Fest 

Festung 

Fortification;  fortress'  fort 

uestkr 

Festungskrieg 

Siege  warfare 

Feu 

Fcucr 

Fite 

Feuerw 

Feuerwaffen 

Firearms 

Fcuerv 

Feuerwerkcr 

Ordnance  sergeant 

FEW  (white  stencilling  such  Fuhrungsnng.Weicheisen  (15.2  cm 
as  in  15.2  cm  Sprgr  FEW)  Sprenggranate  FEW) 

Soft  iron  rotating  band  (in  152  mm  HE  shell) 

FF 

Fcstungsflak 

Fortress  AA  gun;  stationary  AA  gun 

FF 

Flugzeugflugei 

Wing  of  an  airplane 

FF (MK) 

(Maschinenkanone)  im  Flugel 
eines  Flugzeug 

Rapid  fire  cannon  in  the  wing  of  an  airplane 

FFA 

FFM  (such  as 

2  cm  MG  cFM) 

See  under  Warplants,  etc  (descriptive  section) 

— . . . . —  Marking  on  a  20  mm  AC  machine  gun 

(2  cm  Maschioengewehr  FFM) 

F*.  Fgst 

Fahrge  well 

Chassis 

FG;  FGesch 

Feldj-escl.utz 

Field  piece;  field  gun 

FG;  FGew;  FSJG-42 

Fallschi.mjager  Gewehr-42 

Purutronp  fully  automatic  rifle 

Fg;  FI;  Fig 

Fliehgewichtsanfrieb 

Operated  by  centrifugal  force  (Fz) 

(AZ  Zetl  Fg) 

(Aufschlagziinder,  Zerleger,  Fiicli- 
gewichtsantrieb) 

PD  fuze,  self- destroying,  centrifugal  (TM  9-1985-3.  p  546) 

(ZtZ  S/30  Fg) 

Zeitzunder,  Sekunden  30  Flieli- 

Mechanical  time  PD  fuze  in  which  the  motive  power  was  de¬ 

gewichtsantreib 

rived  from  centrifugal  force;  30  seconds  delay  (TM  9-1985-3, 

P  597) 

FGesch 

Ferngeschoss 

Long  range  projectile 

FgW-43 

Festurgswerfer  43 

Fortress  mortar; fixed  mortar 

FGZ 

See  under  Warplants,  etc  (descriptive 

ection) 

FH 

Feldhaubitze 

Field  howitter 

FHGi  Nb 

F  eldbaubiezgranate  Nebel 

Field  howitzer  smoke  shell 

FHG  •  Stg 

Feldbaubit  igranate,  Stahlring 

Field  howitzer  shell,  steel  ring 

FllSthr 

F  eldhaubi-zschrspscll 

Field  hnwirve'  vhrannel 

Fhz 

Fahrzeug 

Vehicle 

Fi 

Fieseler 

Designation  of  airplanes  manufactured  by  Fieseler  Co 

FK 

Federkapsel 

Cap  over  a  spring 

FK 

Feldkanone 

Field  cannon 

Fk 

Funic 

Radio 

FKFS 

See  under  Warplants  (descriptive  section) 

Fi;  Fig 

Fiagge 

Flag 

FI;  F  (such  ••  in 

Flichkraftzunder,Fliehgewichtsantrieb 

Ceatrifugally  operated  fuze  (Time-percussion  fuze,  60  seconds 

DoppZ  S/60  FI) 

(Doppelzunder, Sekunden  60,  Flieb- 
gewichtsantrieb 

burning  time,  centrifugal) 

ru 

: Flugzeugabwehr 

AA  defense 

Flachf 

Flachfeuer 

Flat  trajectory  fire 

FlaDtMG 

Fliegerabwehr-Dreifachmaschinen- 

gewehr 

AA  triple  machine  gun 

Flak 

Flugzeugabwehrkanone 

AA  cannon;  AA  gun 

Flakvierling  38  (2  cm) 

2  cm  Fiugabwehr-Vierling 

20  mm  Four-barreled  AA  gun 

Flam 

Flugabwehrmaschineowalfen 

Automatic  AA  weapoos 

Flam  (B)  (such  as:  C-250) 

FlammenSl  Bombe 

Incendiary  bomb  filled  with  flammable  oil 

PIDli 

Flugeldiise 

Jet  motor  mounted  on  a  wing 

FIDiSt 

Fiiegerdrehstutze 

Meaning  unknown  to  us 

Fldw;  Feldw;  Fdw;  Fw 

Feidwebel 

Master  Sergeant 

FlEiaMi;  FlEeMi;  EaMi 

Flascheneismine;  Eismioe 

Glass  bottle  antipersonnel  land  mine 

(FlEiaMi  42) 

(Flatchenetsmine  42) 

(Glass  bottle  A/P  mine  42) 

c.fi  UH 


I- 1  l-'sMi 


Fl.cucht 
I  'M;  FIMi 
FI  MW 

FITMi  41;  FITtMi  41 

Flugh 

Flugzg;  Flzg;  Fla 

F1W;  FmW 

FM 

FMG 

FMG 

FmW 

FoFll 

Fp 

Fp02 
Fp  5 
Fj.  R8 
Fp  60/40 
Fp  C./0  2 
FPatr 
Frw 

FS;  Fschm 
FSchf 

Fsp 

Fst;  Fs 
FSi;  FuSt;  FS 
F-Sio M 
FSTr 
Ku 

FuMG 

FuSt 

FuTr 

FuTu 

Fvtg;  Fvtl;  Fvt 
Fw 

FW;  Fw 
FZ  (such  as 
F'/  €0) 


G 

G;  Ger 
G;  Gesch 
G;  Gesch 
G;  Gee 
G;  g  . 

G;  Gr '  ■ 

G  (propelling  charge  sten¬ 
cilling) 

G  98;  Gew  98 
Gnmmo-Mt's 
Gbd;  Geb 
Gbh  V: 

GB;  GBomb 
GDrH 
Geb;  Gb 

Geb  (in  fuze  designation 
AZ  23  Geb) 

GebG;  GebGesch 
GebGr 

GebH;  GebHauh 
GebIG;  GebJG 

GebK 


See  Fll-is  Mi 

i'ressure  igniter  for  A/P  glass  bottle  mine  (TM  9-1985- 

2,  p  307) 

Parachute-flare  signal  cartridge 
Fin-stabilized  mortar  projectile 
Trench  mortnr  firing  finned  projectile* 

River  drifting  (floating)  mine,  puttern  41 
Flying  boat 
Airplane 
Flame  thrower 
Field  marshal! 

Range  finder 

clugzeugabwehrmaschinengewehr  Rapid-fire  AA  machine  gun 
See  F1W 

See  under  Warplanes  (descriptive  section) 

Fiillpulver 
Fiillpulver  02 
Fiillpulver  5 

Fiillpulver  8R 

Fullpulver  60/40 
Fiillpulver  C/02 
Feldpatrone 
Feuerwe.ker 
Fallschirm 
Feld-Schrapnell 
Fernsprecher 
Fe  stung 

Funlcstelle;  Funkenstation 
Tiranrerraehl.arid 
Fallschirmtruppen 

Ftmk;  F linker 
Funkmessgerat 
See  FSt 
Funktrupp 
Funkrurm 
Feuerverteilucg 
See  Fldw 
Focke-Wulf 


(F  Ziinder  60) 

G 


Filler,  filling  explosive;  bursting  charge 
1902  pattern  filling  (TNT) 

TNTcontg5%  wax 

lftfio  pattern  filling  (C»sr  P  A) 

60/ 40  filling  (TNT  60  and  Am  nitrate  40%) 

Same  as  Fp  02 

Field  gun  cartridge  {.fixed  ammunition) 

Artificer;  ordnance  sergeant 

Parachute 

Field  gun  shrapnel 

Telephone 

Fortress;  fort;  fortification 
Radio  station 

Titanium  tetrArhloridr  (smoke  producing  agent) 
Parachute  troops 
Radio;  radio  operator 
Radar 

Signal  Corps  detachment 
Radio  sending  tower 
Fire  distribution 

Designation  of  airplanes  built  by  Focke-Wulf  Co 
Marking  cn  a  clockwork  aerial  burst  fuze  (See  in 
TV.  9-1985-2,  p  186) 


I'  I .» iicuci  Milium  /under 

Fall  scliirmleuchtputrone 

Flugelmine 

l  lugelminenwcrfer 

Flussirribmine  4! 

Flugboot 

Flugzeug 

Flammenwerfer 

Feldmarschall 

Fernmessgerat 


Gas 

Gerat 

See  Gs 

Gesehiitz 

Gewehr 

Gramm 

Granate 

Pulvermasse  G  (Gallwttz) 


Gas 

Equipment;  apparatus;  device 

Gun;  cannon 

Rifle 

Gram 

Shell;  grenade 

Propellant  with  a  standard  heat  of  explosion  (690  keal/kg) 


Gewehr  1898 

Gamma  Morser 

Gebaude 

Guterbahnhof 

Gasbombe 

Gasdruckhiilae 

Gebirg 

Gebirga- 

(Aufschiagzunder  23,Gebirgsgeschutz) 

Gebirgsgeschutz 

Gebirg  agtanate 

Gebirgahaubitze 

Gebirgsinfanteriegeschutz;  Gebirga- 

jiigcrgeschutz 

Gebirgskanone 


Rifle,  model  1898 
420  mm  Heavy  mortar 
Building 
Freight  yard 
Chemical  bomb 
Higb-preasure  cartridge 
Mountain 
MounCain- 

(PD  fuze  23  for  mountain  ordnance) 
Mountain  gun 
Shell  for  mountain  gun 
Mountain  howitzer;  pack  howitzer 
Mountain  infantry  gun;  or  howitzer 

Mountain  cannon 


Gef 

Gebl.dg 

ijebLdg  ok;; 
geh 

gel;  Get 
Gel;  OelK 
/set 

GemPol 

Gen 

CienStbli 
r?p;  RP 
Ger;  G 
Gesch:  G 
Gesch;  G 
CeschGiess 
Gestapo 
Gee;  Gwr;  G 
GewGr;  Gg 
GewGrGew 
GevSprgr 

ger 

Gf 

Gf;  GeschFobr 
GFM 

Gg 

Gg 

Gg:  Gr 

GjP;  GewGfPz 

GG/;  Ggr 

OH 

GK 

GK«rt 

GKF 

GK* 

CL 

gl 

Gl;  Glat 
Gldg 
Gleisk 
GleiakPr 

gIGeseh 

GL’spur,  Gl’apur 

glWM~ 

Gm 

GM 

GmbH 

GMi 

Go 

BP 

GP;  G  Pulver 

Gr,  G 

ar 

Gr 

gf.  Gr 
V 

GrB  (such  as  GrB 
GrB  43) 

GrBe 

g/BtP 

GReisCr 

Grf 

G if  88 

Gtl  02 

Crkz 


& 


Gefrcitcr 

Gebiilllrlinhing 

Urhalitelii'lung 

gehcim 

.(claJer. 

Gelbkfeuz 

geliefert 

Gemeindepolizei 

General 

General  stab  des  Heeres 

gcpanj.eft 

Geriit 

Gesehoss 

Geschlicz 

Geschutzgitsserci 

Geheime  Staatspolizei 

Gewehr 

Gewehrgrunule 

Gewetugranateogewehr 

Gewehrsprenggranate 

gezogen 

Gescbosnfabrik 

G*schutzfabrik 

Generalfeldmarschal 

Geschossgewicht 


Acting  coi)>orul;  private  first  class 

Ccncentiattd  charge  consisting  of  severul  explosiv. 

blocks  tied  together;  prepared  charge 

Prefared  TNT  charge,  ?»kg 

secret 

loaded 

fellow  cross  (Ger  marking  on  vesicants)(CWS) 
delivered 

Township  police;  local  police 
General 

Army  General  Staff 
armored 
Equipment 
Projectile;  missile 
Piece;  gun;  cannon 
Gun  foundry 
Secret  state  police 
Rifle 

Rifle  grenade 
Grenade  rifle 
HE  rifle  grenade 
rifled 

Shell  factory 
Gun  factory 
Field  marshal 
Weight  of  projectile 


See  GewGr 
Grauguss 

Gewehrgranate  Panzer 

Gasgranatc 

See  GebH 

See  GebK 

Gewehrkartusche 

gepanzerte  Kampffahrzeuge 

GescbutzVraftwngen 

Gauleiter 

glatt 

Gleichstrom 
Gewichtladung 
'  Gleiskettenfahrzeug 
Gl  ei  sk  etten-Panzerf  ahrzeug 
Glattes  Geschiitz 
Glitnmleuchtspur;  Giimmspur 
Glilhziinder 
glatte  'i/txrfmine 
Gasmaske 
Generalmajor 

Gesellschaf:  mit  beschrilnkrer  Haftung 

Gescho&smine 

Gotha 

gepanzert 

Gallwitz  Pulvef 

Granate  (See  also  Sprgr) 

grau 

Grenze 

Gross 

griln 

Granatbilcbse 


Cast  Iron 

A/T  rifle  grenade 

Gas  grenade 


Cartridge  case 
Armored  combat  vehicle 
Self-propelled  gun  mount 
District  leader 
smooth;  even 
Direct  current 
Weight  of  live  projectile 
Full-track  vehicle 
Full-track  armored  vehie'e 
Smooth-bore  gun 

Tracer  with  glowing  composition  dim  tracer 

Low  tension  electrical  igniter 

Smooth  bore  mine-thrower  shell 

Gas  mask 

Major  General 

Company  with  limited  liability;  limited  company 
Mine  made  from  a  shell 

Designation  of  airplanes  built  by  Gothaer  Waggonfabrik 
armored 

DF.GDN  propellant  developed  in  1930’s  by  General  Uto 

Gallwitz  (See  "G”  Pulver  in  descriptive  section) 

Grenade;  shell;  projectile 

gray 

Frontier 

large 

green 

Antitank  grenade  rifle 


Granate  Beton 

grobes  Blictchenpulver 

Gewehr  Reichsweite  Granate 

Granatfullung 

Granatfullung  88 

Granatfullung  02 

Gtunkreuz 


Anticoncrete  shell 

Propellant  in  large  flakes 

Long-range  rifle  grenade 

Shell  filling;  bursting  charge  of  a  projectile 

Shell  filler,  pattern  1888  (picric  acid) 

Shell  filler  pattern  1902  (TNT) 

Green  cross  (CWS) 


Gr  r  320 


S-'Ldfi 

grosae  Ladung 

Grof 

grosser  Flammenwerfer 

GtPstr (See  also  Sprgr  Pstr) 

Grannte  Patrone 

Grundldg 

Grundladung 

GiW 

Gruuatwerfer 

GrW  5iing 

G(  antitv.  erferfiinf  ling 

C.rZ 

Granatzunder 

grZdlg 

grosse  Zundladung 

Gs;  G;  Gescli 

Geschoss 

Gu;  Gup 

Gudolpulvcr 

GuBlp 

Gudolbluttchenpulver 

GuRP 

Gudolrohrenpulver 

GwFSLtGr 

Gewehr  Fallschirm  Leuchtgranate 

GwGrGer 

Gewehrgranategetlit 

Gwf 

See  Gew 

GwiGr 

See  GewGr 

GwrSprgr 

See  GewSprgr 

H 

11;  lib;  llbe 

See  Hb 

H;  Haub 

liaubitze 

H;  llpttn 

Hauptmann 

H 

Heer 

’h.  ’ll 

gehartet 

II 

Hexogen 

(h) 

hollundisch 

H5;  H10;  HI 5  etc 

Hexogen  5,  etc 

II  15;  Itldg  15  (H  50  +  Fp02  Hohladung  15 

50%) 

HA 

Hexogen- Aluminium 

HA-41 

Hexogen- Aluminium  41 

Ha 

Hamburg 

Haf;  Hfn 

llafen 

Haft;  llaftllldg 

Hafthohlladung 

Haft  113 

Hafthohlladung,  Hexogen  3kg 

Halhpzger 

Halbpanzergranate 

llaube 

See  Hb;  Hbe 

Huuptkart;  HptKart 

Hauptkauusche 

Hb;  Hbe;  Haube 

Haube 

Hbf;  llbhf 

Hauptbahnhof 

Hbgr,  HbGr 

Haubengranate 

HbgrZ 

Haubegranstenzunder 

HbSchr 

Haubenschrapnell 

Hdb 

Handbuch 

Hdfw 

Handfeuerwaffe 

HdGr 

See  Hgir 

lldgr 

Handgriff 

HDP  or  V-3 

Hochdruckpumpe 

He 

Heinkel 

HF 

Hochfrequenz 

Ilf 

Heeresfahrzeug 

HFlak 

Heereuflugabv-'ehrkanone 

HFu 

Heeres-Funkstelle 

Hgr,  HdGr 

llacdgronate 

HGr 

Haubitzgranate 

HGtZ;  HbgrZ 

Haubitzegranetcnzunder 

HGa 

Holzgeschoss 

HK  (black  stencilling) 

Hartkern 

HK;  HXart;  HulsKart 

Hiilsenkattusche 

KL 

Hungelafette 

lit  (black  stencilling); 

Hohlladung 

Hldg 

111/ A;  lll/B  St  Hl/C 

Hohlladungen  A,  B  and  C 

L.arKr  charge 

Heavy  (lame-thrower  (on  two-wheel  carrier) 

Fixed  ammunition  HE  shell 

Main  charge;  base  charge 

A/T  grenade  ri(le;  grenade  projector;  mortar 

Five-barreled  automatic  mortar 

Fuze  (or  HE  shell 

Large  igniting  charge;  large  primer 

Projectile 

Double  base  DEGDN-NC,  low  calorific  valuc.propellant 
containing  about  30%  Gudol  (nitrog  ranidioe) 

Gu  propellant  in  the  form  of  square  flakes 
Gu  tubular  propellant 

Illuminating  parachute  rifle  grenade  (TM  9-1983-2,  p  339) 
Rifle  grenade  equipment 


Howitzer 

Captain 

Army 

hardened 

RDX 

Dutch  (mark  on  equipment) 

RDX  I  5,  etc  per  cent  wax 

Hollow  charge  containing  13  kg  50/50-RDX/TNT  mixture 

RDX-Al  explosive 
RDX-A1  explosive  pattern  41 

Designation  of  airplanes  built  by  Blohm  St  Voss  Co,  Hamburg 
Port;  harbor 

Magnetic  antitank  hollow  charge 
Magnetic  HoC,  3kg  RDX 

SAP  projectile  (literally  Half  armor-piercing) 

Main  propelling  charge  in  non-fixed  ammunition 
Ballistic  cap  (false  Cap  or  windshield)  on  some  larger 
caliber  shells  (TM  9-1985'  3,  p  491) 

Main  depot;  main  RR  station 
Shell  with  ballistic  cap  (BC.) 

PDFz  for  use  under  BC 
Schrapnel  with  BC 
Handbook;  manual 
Small  fire  arms 

Handle 

See  in  descriptive  section 

Designation  of  aitplanes  built  by  llcinkel  Co 

High  frequency  (Rad) 

Army  vehicle 

Army  AA  gun 

Army  radio  station 

Hand  grenade 

Howitzer  shell 

Fuze  for  howitzer  shells 

Wooden  shell  (dummy) 

Tungsten  core  (lit  Herd  core) 

Cartridge  (in  non-fixed  ammo)  as 
opposed  to  bag 
Suspended  gun  mount 

Hollow  charge  (HoC)  such  es  A/T  projectiles;  shaped 
chsrge 

Types  of  hollow  charges  (See  TM  9-1985-3, 
pp  407,  411,  and  313) 


i.i'r  ’• .!! 


ULli 

iiijk  u.s  vk 

illdg  50  kg 

iiMA 

IIMi 

HML 

IIP 

itr>t 

llpt;  Hptst 

HptKart;  HauptKart 

llpt  LJr 

ilptm 

llptwm 

llPzgr 

I’.Kg 

HRgP 

lls 

llschr 

HT 

HTA 

HillsKaci 

Hut  (such  as  in 

AZC  (llut)*3) 

HWA;  MWaA 

IIWZ 

HZgA 


i 

I;  Inf 
I;  Ing 
(«) 
laA 

iG;  IGcsch 

:  lb"' 

IGFarbcn 

IGcsch 
1GK  ■ 

I V 
IgrZ 
iHL 
‘J  : 

IKLi  iKssLaf 
iKstLaf 

it  ' 

iMrsLaf 
iPL;  iPzLaf 
iAL;  iRLaf 
iSL;  iSl.af 
IZ;  Iz 


I  lohl  1  itduf.g  shorn  he 
Hohlludung  12.5  kg 
Hohlladung  50  kg 
lleerccr.munitionsansult 
Holzmine 

Hrercsmunitionsiager 

llorchpor.ten 

11a  upt 

Hauprstadt 

Ilauptkarcusclie 

llauptladung 

Hauptmann 

Hauptwachtmeister 

lialbpanzergtanate 

Haltering 

Haubitz-Hingpulver 

Hcnscliel 

Haubitz-Schfapnell 
Haubitze-ic-Turm 
Hexogen-Trotyl-  Aluminium 
See  HK;  HKart,  etc 

(Aufsehl.igzunder'C(Hut)*  3) 
lleereswa.fenamt 


Hof'  homh 

Prepared  HoC,  12.5  kg  TNT 
Prepared  HoC,  50  kg,  in  two  parts 
Office  of  Army  Ammunition 
Wooden  mine 
Army  Ammunition  Depot 
Listening  post 
Chief,  principal 
Capital 

Main  propellant  charge  in  ammunition  other  than  filed 
Base  charge  of  blasting  cap  of  detonator  (lit  main  charge) 
Captain 

First  sergeant  (Arty  or  Covy) 

SAP  projectile 
Retaining  ring 

Propellant  in  rings  for  light  field  howitzer 

Designation  of  airplanes  and  guided  missiles  built  by 

Henseee!  Co 

Howitzer  shrapnel 

Turret  howitzer  (See  also  leHT) 

RDX-TNT-A1  explosive  mixture 

Marking  on  a  mechanical  impact  bomb  fuze  type  3 
Army  Ordnance  Office  (Branch  oi  the  OK.H) 


Sec  under  Warplants  (descriptive  section) 

Heereszeugamt  Army,  Ordnance  and  quartermaster  department 


I 


im;  in;  ins 
Infanterie 
Ingenieur 
italienisch 

lnsper'eur  der  Artillerie 

Infanteriegeschutz 

Interessengemeinschaft 

Intereasengemeinschaft  Farben- 

industrie 

See  IG;  IGescb 

Infanteriegeschutz  Kompanie 

lnfanteriegranate 

Infanteriegranate-Ziinder 

in  Haubitz-Lafette 

im  Jahre 

in  Kasetnatten*Lafette 
in  Kiisten-L.afette 
in  LadestreifeD 
in  Motser-f  afette 
in  Panz'  .  (efte 
in  Rad-Lafette 
in  Schirm-l.afette 
Innenziinder 


in;  in  the 

Infantry 

Engineer 

Italian  (marking  on  equipment) 

Inspector  of  Artillery 
Infantry  piece;  infantry  howitzer 

Association  for  Furtherance  of  Mutual  Interest;  Trust 
Dye  Industry  Trust 

Infantry  howitzer  company 
Shell  for  infantry  piece 
Infantry  shell  fuze 

or  howitzer  mount;  on  howitzer  carnage 

in  the  year 

in  casemate  mount 

in  coast  defense  mount 

in  clips 

in  mortar  mount 

in  shielded  mount 

on  wheeled  carriage 

On  carriage  with  overhead  shield 

Internal  fuze 


J 


J;  J»«:  )«r  J» «er 

J  Jagdflugzeng 

J  > 

j  jahrlicb 

j  judirch 

(j)  jugoslawiecb 

J  (in  bomb  designrtion  ■  -■ 

SC  50  J)  (Sprengcylindrieehe  Bombe  30  J) 

J/2  (in  oomb  designation  ___________ 

SC  30  )/2)  (Sprengcylindrische  Bombe  50  J/2) 


Ranger;  rifleman  in  light  infantry;  pursuit  plane 

Pursuit  plane 

Year 

yearly 

Jewish 

Yugoslavian  (marking  on  equipment) 

Marking  on  s  50  kg  HE  cylindrical  bomb  having  one-piece 
nose  and  body  (TM  9-1985*2,  p  8) 

Marking  on  a  50  kg  HE  cylindrical  bomb  beving  drawn  steel 
body  and  pressed  etesl  nose  (TM  9-1985-2,  p0) 


!  i  fin  bomb  designation 

M  .1.0 


J  aim 

j«H 

(jap) 

JU  (in  ho  ml'  designation 
So  M)  J 13) 

J(  (in  t'omb  designation 
SC.  r.O  JC) 

J  1:  (such  as 
J  F-*04) 


JG;  JCirsch 
JgdPz  (Pzjiig) 


(Sp'<.,,;...j,|in.)r;«rt„.  n,.,r  h-  SO  J„) 
Jugdbomber 

-Sc<-  J;  jag;  J«r 

japnnisch 

(Sprengcylindrische  Bombe  50  ]B) 

(Sprengcylindrische  Bombe  50  JC) 

(J-Feder  504) 

Jagerpeschutz 
Jagdpanzer  (Panzerjager) 


Jgf 

Jgr;  JC.r 

Jgr7. 

ja 


Sie  J;  Jag 
i  Jugergranofe 
J  agorgtanatzundef 
J  tinkers 


K 


Marlriog  on  n  <0  k«  HE  cylindrical  bomb  having  0Be 
piece  drown  steel  body  (TM  9-1985-2,  p  6) 

Pursuit  bomber 


Japanese  (marking  on  equipment) 

Marking  on  n  50  kg  HE  cylindrical  .jontb,  an  improved 
version  of  J  (TM  9-1985-2,  p  8) 

Marking  on  a  111-,  cylindrical  bomb  bav  ing  d'awn  steel 
body  and  pressed  steel  nose  (TM  9-1985-2,  p  8) 

Marking  on  a  clockwork  long-delay  igniter  (TM 
9-1985-2,  p  309) 

Light  infantry  piece  (gun  or  howitzer) 

(Tank  destroyer;  rank  hunter  (See  under  Panzer  in  the 
descriptive  part) 

Light  infantry  gun  projectile 

Percussion  fuze  fot  use  with  light  infantry  gun  projectiles 
Designation  of  airplanes  built  by  Junkers  Co 


K 

K;  Kan 
K;  Kar;  Kb 
K:  Kt 

K  (such  as 
>.7  cm  Pak  K) 

K 

s 

K 

Kf  in  fuze  ...:>.  _,.iution 
Dopp  7.  28K) 

K;  Kast 

K  (in  fuze  designation 
mVuK) 

K  (in  bomb  designation 
Sc  250-K) 

K3 

VS 

K12 

K18 

K  10/40 
K;  kl 
KA 
Kal 

Kar  98k 
Kart 

Kart  (Compare  with  Patr) 


Kalium 

Knnone 

Karabiner 

Kartatsche 

Kasematte 


Potassium 

Cannoa 

Carbine 

Case  shot;  canister 
Casemate 


(3.7  cm  Panzorabwehrkanone-Kasematte)  (37  mm  A/T  Cannon,  Fined  Defense) 

K asteu  Box;  case;  magazine 

Kern  Cere 

Kricg  War 


Kancne 

(Doppel  Ziinder  28  Knnone) 

Kastcn 

Klappensicherung 

(mit  Verzogerung  und  Klappensicherung) 


(Sprengcyl  indri  sche  250-K) 

Knnone  3 

Kanone  5 

Knnone  12 

Kanonen  18 

Kanone  18/40 

kleia 

Kustenartillerie 

Kaliber 


Time  and  percussion  fuze,  pattern  28  for  use  with  high 
velocity  gun  (TM  9-1985-3,  p  603) 

Box 

Folding  safety  device  (Fuze  equipped  with  delay  action 
and  folding  safety  device)  (TM  9-1985-3,  p  580) 

Marking  on  a  HE  cylindrical  bomb  of  three  piece  con¬ 
struction  (TM  9-1985-2,  p  8) 

240  mm  Gun  with  range  up  to  30  km 
280  mm  Gun  with  range  up  to  50  km 
211  mm  Gun  with  range  up  to  120  km 
105  mm  and  150  mm  Guns,  pattern  1918 
105  mm  Gun  pattern  1918/1940 
small 

Coast  artillery 
Caliber 


Karabiner  98  Icurz 

Kartatsche 

Kartusehe 


Carbine  pattern  1898,  short  (length  of  barrel  600  mm) 

Case  shot;  canister  shot 

Cartouche;  container  of  propellent  charge  not  used  in  fixed 
ammunition 


Karrb  Kartur-hbeutcl 

Kaitd  Kartuschdeckel 

Kart  eio  Kartusche,einfach 

Karth;  Kuril!  Kartuechechulee 

KtrtMu  Kartuschenmunition 

Kartvnrl  Kstuschenvorlage 

Kat  Kaitidebekitt 

Kb  See  K;  Kar 

KBett  Kanone  in  Bettung 

KC  (Bombe)  Kampfstoffcylindrischt  (Bombe) 

KC  Flam  (Bombe)  Kxmpfcylindriache  FlainmenBl  Bombe 

KDF  Kraft  dutch  Freude 


Propellent  bag 

Cover  for  Kartusehe  (q  v ) 

Ba,  container  of  propelling  cherge  placed  in  Kartuschen- 
hiilse  (q  v) 

Cartridge  case  for  Kartuschen 

Ammunition  using  Kartuschen  (Compare  with  Patronen- 
munition) 

Muzzle-flash  reducing  wad 

Cold  adhesive  putty  used  for  attaching  demolition  charges 
Platform  mounted  cannon 

Chemical  cylindrical,  thin-walled  bomb;  gas  bomb 
Chemical  cylindrical  incendiary  bomb  (TM  9-1985-2,  pp  52-3) 
Association  for  welfare  of  workers  (lit  strength  through 
joy).It  financed  the  construction  of  Volkswagen  and  some  ships 


tier 


I: 


I 

s: 


l  ■ 


kc:) 

Kfw,  Kr  fw 
Kfz 
KG 
KG 

Kf,i  kg 

Kg 

Kg  mB 
KGf 

XGKBoPr) 


“  ;  t-ioci.oaho)  Railroad  gun 

JCainpfwagcn  Tank;  „moted  7th;clt 

krnftfahrzeug  Motor  veWc,e 

Knvaletiegesehiitz  Cavalry  gun 

Abbreviation  for  some  manufacturing  company 
K-logramm  Kilogram 

Ball;  sphere;  bullet 

Kilogramm  mit  Beutel  Kilogram  including  weight  of  bag 

Kanonengranate  Cannon  shell 

Kanonen-Granate  (Bohrgeschosc,  Pressr  Shell  prepared  by  drilling  pressed  steel  block 
stahlform) 


\  ■  : '  •  .  .  : 

KGiPattPz 

Kanonet.granate  Patnnen Panzer 

AP  shell,  fixed  round 

r  ■ 

KGrRotAl 

Kanonengranate,  rote  Sprengwolkc, 

HE  shell  containing  aluminum  and  giving  on  bursting  a 

t  •  .  ‘ 

KH 

Aluminium 

cloud  of  red  3moke 

Kanoner.haubitze 

Gun- howitzer 

Kb;  KH 

Kammerhiilse 

Central  burster  tube  in  projectile 

KhLdg 

K&mmethul  setiladung 

Central  burster  tube  charge 

K  i  HU 

Kacone  in  Haubitzenlafrrre 

Gun  on  howitzer  carriage 

K;MrsL 

Kanone  in  Morser  lafette 

Gun  in  mottar  mount 

KiRl. 

Kanone  in  Rndlafett* 

Cannon  on  wheeled  mount 

...  .  :  '  ■ 

KiZ 

Kippziinder 

Tilt-type  igniter 

p. 

K-K 

Kaiseriicb-Koniglich 

Imperal-Roynl  (Austrian  Empire) 

1 

KK 

Kanone-Kasemnte 

Casemate  gun 

| : 

kl 

!;letn 

small 

1 

klK;  KX 

Kleinkaliber 

Small  caliber 

| ' ; 

K  W 

Kanone,  Lauflange 
(Kanone, Lauflnnge  SO) 

Cannon  of  so  many  calibers  long 

(K  L/50) 

Cannon  SO  calibers  long 

Kl 

Klemm 

Designation  of  airplanes  built  by  Klemm  Co 

f;  ^  '  ;  •  -  -  , 

klAZ 

kleiner  Aufachlagziinder 

Percussion  fuze  to  fit  a  shell  witn  small  opening 

•,  ' 

WILdg 

kleine  Ladling 

Small  charge;  reduced  propelling  eharge 

•  • 

klV;  Kv 

kleine  Verzogerung 

Small  delay 

P'' '  ' 

klZdlg  (such  as  kiZdlg 
)4Np) 

kleine  Zundladung  34 

Small  booster;  any  intermediate  charge  with  detonator 
between  fuze  and  HE  filling 

Kn 

Knallkotpet 

Fitecrncker  (simulated  fitt) 

f-'  7- 

KN  (Pulvcr) 

X rumbad*  Nitrat  (Pulvcr) 

DF.GDN-NC  propellent  containing  small  amount  of  K 
nitrate  (CIOS  31-62,  p5) 

KnZ 

KnZdSchn 

Knickziinder 

See  KZS 

Snap-Jype  igniter 

;-  v  •  "• 

KOD(Pulver) 

Knimbocb(Pulver)ohne  Nitrate  abet 

Same  as  KN(Pulvet)  except  that  K  nitrate  was  replaced 

;7  :';  /7  -  -. 

.j  :  :  ' 1 . 

mit  Oioittotoluol 

by  DNT  (CIOS  31-62,  pS) 

kon 

KP;  KfPist 
Kp 

Kp;  Kr 

Kpf 

Kpf 

Kpfw,  Kfw;  Kvr 


konisch 

Kampfpistole 

Kappe 


See  under  Warplauts,  etc  in  descriptive  part 


conical 

Rifled  Very  pistol 
Cap  of  projectile  or  fuze) 


Kampf 

Kopf 

Kampfwagen 


KpfwAbw;  KwAbw;  XfwAbw  Kampfwagenabwehr 


KpfwAbwGesch;  KwAbwG; 

,  KfwAbwC- 
KpfwF;  KwF;  KfwF 
KpfwK-Stand;  KwK-Stand; 
Kfwk-Stand 
KpfZ 
KpfZ  Zerl 

KPS  (white  or  red  sten¬ 
cilling  above  rotating  band) 

Kt 

Kr 

Kr,  KrP 
Krabus 
Krad 
Krad  mB 
KrG 

Kripo 


Kampfwagenabwehrgesch'utz 

Kampfwagenfalle 
Kampfwagenkanone  Stand 

See  Kz;  KZ;  KpfZ;  Kzdr 
See  KzZerl;  KpfZ  Zerl 
Kupfer  Press-stahlfuhrungsring 

See  Krw 
Kreuz 

Kreuzpulver 

Kraftomnibus 

Kraftrad 

Krafcrad  mit  Bciwagen 
See  KrwGesch 
Kriminalpotizei 


Combat;  battle 

Head;  nose  (of  a  bomb);  point  (of  a  shell) 
Tank  (lit  Battle  car) 

Antitank  defense 
Antitank  gun 

Tank  trap 

Fixed  emplacement  made  of  tank  gun  turret 


Rotating  band  of  the  bimetallic  type 


Cross;  crosspiece  (of  n  universal  joint) 

Tubular  propellant  with  a  crosspiece  inside  of  tube 
Motor  bus 
Motor  cycle 

Motorcycle  with  side  car 


Criminal  investigation  police 


tier  »..M 


KrR 

K  reu/,  Rolit 

Central  tube  made  of  collo*»fe#l  propellant;  it  served  to 

Krw;  Kr;  Kw 

retain  propellent  charge  in  base  of  cartridge  case  (lit 

Cross  tube) 

Kraftwagen 

Motor  car 

KrwAnh;  KwAnh 

Kraft  wagenanhdnger 

Trailer  truck 

Krwt-lak 

Kiufiwagcirriuiszcugabwchrkar.ane 

Motorized  AA  gun 

KrwG;  KtOes.-li 

Kraftwagengeschutz 

Tractor  drawn  gun  or  gun  mounted  on  a  truck 

KtzFlak 

See  KzFlak 

Ks;  KS 

K.iskade 

Cascade  (cartridge  similar  to  canister) 

Kst;  Kiist 

Kiiste 

Coast;  shore 

KstA 

Kuscenartillerie 

Coast  defence  artillery 

KstBttr 

Kiisrenhatterie 

Coastal  battery 

KstC 

Kuscengeschiitz 

Kilstenhaubitze 

Coast  defense  gun 

Kstll 

Coast  defense  howitzer  (such  us  280  mm) 

KstK 

Kiistenkanone 

Coast  defense  cunnon 

KstL 

Knstenlafette 

Coast  deleose  mounting 

KrtMi 

Kiistenmine 

Coastal  mine 

K  stMrs 

Kustenmorser 

Coast  defense  mortar 

Kc;  KT  KtPatr 

Kartitsche;  Kartatschenpatrone 

Case  shot;  canister  ammunition 

Kt 

Kanoi.e-Turm 

Turret  gun 

KTM  (in  fuze  designation 

Captured  Russiar  sed  by  the  Germans  iu  76.2  mm 

KTM  :) 

projectiles 

KTtMi  41 

Kugeltreibminc  41 

Spherical  Drifting  Mine,  Type  GL 

KuTK 

Kasemate- und  Turmkanone 

Casemate  and  turret  gun 

KV 

See  klV 

KVK 

Kriegsverdienstkreuz 

War  service  cross  (decoration) 

KVP 

Kasernierte  Voikspolizei 

Garrisoned  People's  Police 

(Armed  Forces  of  East  Germany) 

LW 

Kilowatt 

kilowatt 

Kw 

See  Kpf;  Kw;  Kfw 

Kw 

See  Krw;  Kr 

KWI 

Kaiser  Wilhelm  Instituc  (Gottingen) 

Emperor  William  Institute  (Educational  and  research 
establishment) 

KwF 

See  KpfwF 

KcvK 

See  KpfwK 

KZ 

Kanonenzunder 

Gun  percussion  fuze;  cannon  shell  fuze 

Kz;  KZ;  Kp*Z;  Kzdi  (in 

Kopfziinder 

Point  detonating  fuze  (PDFz)  under  a  ballistic  cap, 

des.ennt.on  of  ammo,  such  (B-8  cm  SprenggranBte  Lange  4.5, 

except  in  the  case  of  the  KZ-38,  an  ordinary  PDFz  (TM 

as  8.8  cm  SprCr  L/4.5  (Kz)  Kopfejinde,.)  „hich  «neans88  mm  HE 

9  1985-3,  p  545) 

'  t'"  ■  -  '  •-  ^ 

shell,  4.5  calibers  long  with  PDFz 

kz;  Kz 

kurz 

short 

kzAzl 

kurzer  Aufschlagzundet 

Short  percussion  (impact)  fuze 

kzBd 

kurzer  Bodenziinder 

Short  base  detonating  fuze 

kz  28  cm  BrK(F.) 

kurze  28  cm  Bruno  Kanone  (Eiseobnhn)  Short  280  mm  Bruno  Railroad  Gun 

KZ  Boden  (such  as  in 

Markings  on  a  container  with  lp  parachutes  and  three  SD2 

AB  250  KZ  Boden) 

bombs  (TM  9-1985-2,  p  108) 

KzFlak 

Krattzug-Flugzeugabwehrkanone 

Motorized  AA  gun 

Kzgtsuch  as  in 

Kraftzi.g 

Power-driven 

sPzB  41(Kzg)] 

[schwere  Panzerbuchse  41(Kraftzug)]  (Henry  A/T  power-driven  rifle) 

FCZGfCeb 

Kanonenziinder  Granate  fur  Gebirgs-  Gun.  percussion  fuze  for  mountain  gun 

kanone 

kzGtW 

kurzer  Granatenwerfer 

Short  barreled  mortar 

kzL 

kurze  Lange 

Short  length 

KzL 

kurze  Lafette 

Short  gun  carriage 

KzLaf 

Kreuzlafette 

Outrigger-gun  platform  for  AA  gun  (lit  Cross  gun  mounting) 

kzLK 

kurze  Lange-Kanone 

Short-bsrreied  gun 

kzMk 

kurze  Marine!  anone 

Short  Naval  gun 

KZS;  KnZdSchn 

Knallzilndsclmur 

Detonating  cord;  primacord 

KzZerl; 

Kopfziinder  mit  Zetleger 

Self -destroying  nose  fuze 

Kz  2Zetl  P 

Kopfziinder  mit  2  Zetleger  Pulrer 

Nose  fuze  with  2  self-destroying  black  powder  units 

KZZIPv  t  f 

Kopfziinder,  Zerleger,  Pulrersatz, 

Simplified  self-destroying  PD  fuze  with  powder  train 

rereinfscht 

1 

-''  .  .L  ■'  ' 

Ladeatreifeu 

1 m 

Ammunition  clip;  cartridge  charge  (SA) 

L;  l.d;  Ldg 

Ladung 

Charge;  load;  propelling  charge 

I  iff  )25 


1.;  I.uf;  Lf  (.such  as 
MO).  08  IV; 

1.  (such  us  in 
17  cm  Hisi.) 

1.  t  such  ns  in 
PzWfMi  1  (i.)| 

1./  (in  designation  of  gun 
8.8  cm  StuK  4)  L/71) 

L./  (in  designation  of  shell 
10.5  cm  Sprgr  L/4.4) 

I. 

L'f* 

I 

L.2  (in  bomb  designation 
SC  250-1.2,  "Hermann”) 

l.af 

l-ag 

l.D-St 

LC 

LC-10 

LC-50  F  AusfC 
LC  Dombe 
Id 

Ld;  Ldg 

LdgW 

l.dKpf 

LdW 

le;  1;  L 

leFH;  1FH 

leG;  1G;  LGs 

le  GebIG;  lGebIG 

leGeb  Jg;  lGebJG 

lcGrW;  IGrW 

IgHT;  1HT 

(10  cm  lellT) 

ldG;  lIGs;  leJG;lJGs 

leJgrZ 

leLdgW;  lLdgW 
leMiW;  1MW 
LE-Mun 

lePzM;  lPzMi;  LPZMt 
leC;  IS 

lcSLspur;  1SLS 


Lufctte 

(Muscliinctigewt-hr  I. alette  OH/  15) 
Lufctte 

(17  cm  Morser  Lafette) 

Luftwaffe 

(jPnnzerwurfmine  I  (Luftwaffe)] 

Lauf  (  Kalibetliinge) 

(8.8  cm  Sturmkanone  45, Lauf  71) 
Kuliberlnnge  (Granate) 

(10.5  cm  Sprenggrunate, Lange  4.4) 
Sec  l.ouchtg  and  Lg 
l.ieferung 
Sec  le;  1;  L 

(Sprengcylindrische  250-L2, 
"Hermann*'] 

See  L;  Laf;  Lf 
Lager 

Lichtcylindrisch;  Leuchtcylindrisch 

Lichtcylindrisch  10 

Lichtcylindrisch  50  F  Ausfuhrung  C 

lichtcylindrische  Bombe 

luftdicht 

See  L;  Ld  Ldg 

See  LWrf 

Ladekopf 

See  LWrf;  LdgW 
leicht 

leichte  Feldhaubitze 
Leiehtesgeschutz 
leichtcs  Gebirgsinfanteriegeschiicz 
leichtes  Gebirgsjhgergeschutz 
leichier  Granacwerfer 
leichte  Haubitze-ic-Tufm 
(10  cm  leichte  Haubitze-in-Tutm) 
leichtes  Infanterie  Geschutz 
leichter  Infenceriegranatzunder 
leichter  Ladungswerfer 
leichter  Minenwerfer 
Lichteinsehiess  Munition 
leichte  Panzermine 
leichtes  Spitzgeschoss 


Gun  mount;  gun  carriage 
(Muchine  guu mourn, pattern  1908/15) 

Markings  on  a  170  mm  mortar 
Air  Force 

(A/T  hand  grenade  1,  introduced  by  Air  Force) 

Length  of  a  gun  barrel  in  calibers 

(80  mm  Assault  Gun  pattern  43,  barrel  71  calibers  long) 
Length  of  a  shell  in  calibers 

(105  mm  HE  Shell,  4.4  calibers  long  (TM  9-1985-3,  p  468 
Delivery  lot;  shipment 

Marking  on  the  250  kg  Cylindrical  HE  Bomb  of  two-piece 
consttuccion;  nose  forged  steel,  body  tube  steel 
(TM  9-1985-2,  pp  8-9) 

Camp;  dump;  deoot 

Designations  for  hydrazine  hydrate 

Cylindrical  flare;  candle  flare 

Single  candle  parachute  flate  (TM  9-1985-2,  p  65) 

Four  candle  parachute  flare  des'.gn  C  (TM  9-1985-2  p  67) 

Flare  bomb 

airtight 


Charging  head;  a  device  for  charging  some  electric  bomb 
fuzes  (TM  9-1985-2,  p  132) 

light 

Light  field  howitzer 

Gun  for  airborne  operations;  tecoilless  gun 

Light  gun  for  mountain  infantry 

Light  gun  fot  mountain  rangers 

Light  mortar 

Light  turret  howitzer 

100  mm  Fixed  Mortar  (breech  )  .ading) 

Light, very  low  velocity  gun  ior  use  by  infantry 
Light  infantry  shell  fuze 
Light  spigot  mortar 
Light  mortar 

Tracer  ammunition  used  in  range  adjustment  fire 
Light  AP  mine;  A/T  mine  (TM  9-1985-2,  p274) 

Pointed,  light  weight  bullet 


Leuchtg  (black  stencilling);  Leuchtgeschoss 
L;  Lg 


leichtes  Spitzgeschoss  irit  Leuchtspur  Pointed  light  weight  bullet  with  tracer 
Leuchtgeschoss  Star  shell;  flare  shell. 


LeuchtgZ;  LgZdr 
Leut;  Lt 

leWM;  IWMi;  LWM 

leWMZ 

lExM 

lExMmR 

LF 

LF/. 

Ifd 

Lfg 

1FH 

IFK 

LFM 

Lftw,  Lw 
Lfw 

U 

1G 

LG  (such  as 
7.5  cm  LG  40) 
Lg;  Leuchtg;  L 


Leuchtgescbossziinder 

Leut  nan  t 

leichte  Wurftnine 

leichter  Wurfmicenziinder 

leichte  F.xerziermine 

leichte  Exerzierminc  mit  RaueUadung 

Lafettenfahrzeug 


Time  fuze  for  use  with  star  ahell 
Second  lieutenant  (Sec  also  ObLeut) 
Light  mortar  shell 
Fuze  for  light  mortar  shell 
Light  ttaining  mine 

Light  training  mine  with  smoke  element 
Gun  carriage 


See  under  Werplants,  etc  in  descriptive  part 


luftdicht 
See  L;  Lfg 
See  leFH 
See  leFK 

See  under  Warplants  (descriptive part) 

Luftwaffe 

Luftfahrwesen 

lang 

See  leG 

Leichtgeschtitz 

(7.5  cm  Leirhtgeachutz  40) 

Leuchtgeschoss 


airtight 


Air  force 

Aeronautics;  aviation 
long 


Rccoilltss  $un  (lit  Light  gun) 

(75  mm  Kecoilless  gun,  pattern  40 

Flare  shell;  star  shell 


Her 


!*BdZ 
l*Brlg;  IB 
IGeblC 
lGebJG 
IgFHGKNb) 

Lggr,  IgGr 

lgKZ 

Lgl. 

lgM  (black  stencilling) 

lgMIB 

LgP  40 

LgP  40N 

lGrW 

lGs  / 
lg  sFH 
LGZ 

'LgZ.;  LkZdr,  I.cuchgZ 
(such  as  LgZ  S/33) 

Lh  (uuch 

4  cm  SprgrPatr  Lh  28) 

HIT 

lJgtZ  23  '"IV. 

UGa  : 

IJGs 

LK  (such  as 
Mk  2)0  LK)  ,  ; 

LKZ 
ILdgW 
Lin;  LM 

l-m;  LM  [black  stencilling 
such  as  in  KZ  C/27  (LM)1 


LMssg 

LMsSt 

1MW 

Lo  (black  stencilling) 


ianger  Bodenzunder 
lauge  Brcnnliinge 
See  leGebIG 
See  leGcbJC 

lange  Feldhsubitzgranate  (Nebel) 
Lunggranate 
Ianger  Kanonenzunder 
lange  Latette 
lange  Mundlochbtlchse 
lange  Mundlochhuc'uae 
Leuchtgeschosapulver  40 

Lcuchtgeschosspuiver  40  (Nitronaph- 
thalin) 

See  leGtW 
See  IcG 

range,  schwere  Feldhaubitze 
See  under  Warplanta  (descriptive  section) 


Long  base  percussion  fuze 
Long  burning  length  (fuze) 


Long  field  howitzer  shell  (am..-  ,e) 

Long  shell 
Long  gun  fuze 
Long  gun  carriage 

Shell  with  lengthened  gaine-type  booster 
Long  gaine-type  booster 

TEGDN  propellant  of  calorific  value  650  kcal/kg  used 
with  Naval  starshell  charges 

TEGDN  propellant  of  calorific  value  670  kcal/kg  and 
contg  a- nitronophthalene  used  with  Naval  stars  he1!  charges 


Long  and  heavy  field  howitzer 


Leuchtgescho&szundet 

Leuchtspurhulse  (4  ctn  Sptenggranate 
Patrone  Leuchtspurhulse  28) 

See  lellT 

Leichter  Infanteriegranatziinder  2) 
See  lelGs 
See  lejGs 


LP;  LtPist 

LPatr 

LPist 

iPzMi;  LPZMi 
LrS  [such  as  in 
40/1  (Sf  LrS)  (f)] 


See  lgKZ 
See  lel.dgW 
Leichtmetall 
Leicbtmetall 

[Kopfziinder,  Constuktion  27 
(Leichtmetall)] 

Lufluiine 
Lichtmessing 
Lichtmess-Stelle 
See  leMiV 

loaen  Spcengitoffkcitpern 
Leuchtpistole 


Leuchtpatrone 
See  LP 
See  lePzM 

7.5  cm  Pak  Lorraine  Schlepper  [7.5  cm  Pak  40/1, 


Fuze  for  star  shell 

Tracer  container  (cartridge)  (40  mm  HE  Fixed  Round  with 
tracer  cartridge  type  28) 

Fuze  for  light  infantry  shell  pattern  23 


Marking  on  a  container  with  41  stugle  candle  parachute 
flares  (TM  9-  1985-2,  p  108) 


Light  metal  (Aluminum) 

Marking  on  a  shell  fuzed  with  combined  cap  and  gaine  in 

aluminum  [Aluminum  body  PD  fuze,  Naval,  pattern  1927 

(TM  9-1985-3,  p  565)1 

Aerial  Mine 

Flash  ranging 

Flash  ranging  station 

HE  filling  consisting  r f  separate  explosive  bodies, 

carton-loaded  but  not  cemented 

Smooth  bore  pytotechoic  pistol  such  as  Vi ry  pistol; 

(late  pistol;  signal  pistol 
Illuminating  cartridge 


La  (white  stencilling) 

La 

LS 

LS 

Lag 

LSGesch 
ISLS 
LS  Mun 
LSrH 

L’spur,  L’Spur,  LSi  LSp 

L’sputGeseh;  LSGesch 

L’apurMun;  LSMun 

LSR 

LT 

LT 

LuS  Mun 
Lux  EZ  50  SC. 


Selbstfahrlaiette,  Lorraine  Schlepper 
(franzftsisch)] 

LeuchtsatzspreogUdung 
Luftachutz 
See  L’spur 
See  leS 
Loaungswort 
See  L’apurGesch 
See  leSL’spur 
See  L’apur  Mun 
Leuchtspurhulse 
Leuchtspur,  Lichtspur 
Leuchtspurgeschoss;Lichtspurgeseboss  Projectile  with  tracer 
LeuchtapurmunLtion;  Liehtspurmunition  Tracer  ammunition 
Luftschutzraum 
Leucht.-urm 
Lufttorp.-do 

Leucht-und  Signals' uniticn 


Lorraine  tank  chassis  [75  mm  A/T  Self-Propelled  Gun 
on  Lorraine  Tank  Chassis  (French)] 


Illuminating  filler  (in  a  shell) 
Air  raid  defense 


Password 


Tracer  element  contniner 
Tracer  projectile  trajectory;  trace 


Air  mid  shelter 
Lighthouse 
Aerial  torpedo  (bomb) 
flare  pistol  ammunition 

Designation  of  a  sea  marker  (TM  9-2985-2, p  86) 


tier  327 


I.L'X  N  and  I.UXS  _  _ 

l-v  Ladungsvcrhiiltnis 

!■»  See  Ut« 

L«g  Lnstwogen 

IWMi  See  leWM 

IWMiZ  See  leWMZ 

l.Wtf;  LdgW;  Ldw  Lndungswerfer 

I.7.c7.  Langzeitzunder 


Designations  o(  flame  floats  (TM  9-1985-2,  p  92, 
Ratio  of  charge  to  weight  of  projectile 

Truck 

Spigot  mottar 
Long  time  delay  fuze 


M 

M;  Man 
M 

M;  Mk;  MK 
M 

M;  m 
M;  Mi 
M 
in 

M;  Md;  MB  '.such  as  in 
8.1  cm  GrWM  35  (n)l 

(le  FH18M;  lFK18mM) 


M-l  (Kanone) 
MA;  Ma 


Main 

See  Man;  Manov 
Marine 

Marke  (Kennzeichen) 

Macke 

Meter 

Mine 

Minengeschoss 

mit 

Milndungsbremse 

[8.1  cm  Granatwerfet  mit  Miindungs 
bremsc  type  35  (Norwegian)l 
(leichte  Feldhaubitze  mit  Muadungs- 
bremse) 

Muster 

Munitionsanstalt 


MAA 
Mag  Gew 
Man;  Manov; 

MAN  ! : 

Mari  Kart;  MKart  ,  Manoverkartjsche 

Mirlag  Marinelager 

MB;  M;  Md  Mundungsbremse 

MB;  M1B  See  Mdlchb 

M-Boot  Minensucherboot 

M-Boot  Motor  boat 

Mdg  Miindung 

Mdlch  !  ;  Mundloch 

Mdlchb;  M1B;  Mb  Mundlochbtiehse 

Mdlchf  Mundlochfutter 

Mdlchsch  Mundlochschraube 

Me  Messerschtrid: 

mE  mit  Eisenkern 

ME  mit  Entkupferungaband 

Mebu  Maschinengewehe-Eiaenbeton  Unf  jf 

V  -.-v.'.-'  staid 

MEB  (in  rocket  designation,  mit  eingebauten  DrennzUnder 
such  as  30  cm  Wflc  42  Spr  (30  cm  Wurfkorper  42  Spr  MEB) 
MEB) 

MF  Marincform 

Mf  Motorfahrzeug 

M-Flak  Flugzeugabwehrmascbinenkanone 

mFmV  mictlerer  Flammenwerfer 

MFS  Marinefunkatelle 

MG;  MGew  Maachinengewehr 

mg  Milligrams) 

MG08  (achweres)  Maachinengewehr 

Konstruktion  von  1908 (Maxim) 

MG08/15  (teichtes)  Maachinengewehr,  Koo- 

atruktlcn  von  1906  mit  Xndcrungen 
von  1915 


Marincartillerirabteilung  Ni 

Magazingewehr  Mi 

Manover  Mi 

See  under  Warplants  (descriptive  section) 


P.iver  Main 

Navy  Naval 

Mark  (identification) 

Gas  mask 
Metre  (at) 

Mine 

Mortar  shell;  high  capacity,  HE  missile 
with 

Muzzle  brake  of  the  Norwegian  Launcher  35 


Light  field  howitzer, pattern  18  provided  with  muzzle  broke 

Pattern;  model;  sample 
Designation  of  a  gun,  cal  305  mm 

Ammunition  depot;  ammunition  loading  factory  (such  aa  at 
Cassel,  Hannover,  Ingolstadt,  Juterbog,  Konigaberg, 

Stettin  and  Zeithain) 

Naval  coast  artillery  battalion 

Magazine  rifle 

Maneuver 


MG08/15 


Blank  cartridge 

Priaoner-of-war  camp  for  sailors 
Muzzle  brake 

Mine  sweeper 

Motorboat 

Muzzle 

Fuze  hole;  adapter  opening 
Gaine  type,  fuze -booster  container 
Gaine  (lit  Fuze  hole  casing) 

Adapter  plug  (Ammo) 

Designation  of  airplanes  built  by  Messerachmidt  Co 
With  iron  core  (bullet) 

With  a  decoppering  strip 

Machine  gun  in  reinforced  concrete  pillbox 

Markings  on  a  300  mm  HE  rocket,  spin  stabilized 
and  provided  with  a  time  fuze  (TM  9-1985-2,  p  251) 

Naval  design 
Motor  vehicle 

Automatic  AA  gun,  such  as  3.7  cm  M-Flak 

Medium-weight  flame  thrower 

Naval  radio  station 

Machine  gun 

Miligram 

(Heavy)  machine  gun  (Maxim)  1908  construction 

(Light)  machine  gun,  1908  construction  with  changes  of 
1915 


Gcr  }2H 


MG  BA 

Sec  under  Wnrplants  (descriptive  section) 

M-Geriit 

Motscr  (auf  Kraftiu g) 

Mortar  (on  motor  tractor) 

m  get  Sprldg 

mit  gcringerer  Sprc  oglu  dung 

With  reduced  bursting  charge 

MGesch  (such  as  MGesch 

Mineogcschoss  (Minengeschoss  Patrone  HE,  high  capacity  projectile  (HEliC  fixed  round  without 

Patr  oZerl) 

ohne  Zerlegen) 

aeU-destruction) 

MGFF  (2  to) 

2  cm  Maschineogewehr  in  den  Fliigeln 

20  mm  Machine  gun  in  the  winga  of  an  airplane 

;■  ' A 

ernes  Flugzeug 

MG  FFM  (2  cm) 

2  cm  Maschinengewehr  FFM 

20  nun  Machine  gun  FFM 

MGr;  Mgr  (such  as  3.7  cm 

Mineagranate  (3.7  cm  Minengtanate- 

High  capacity  HE  shell;  mine  shell  (37  mm  HEHC  fixed 

MgtPstr  18) 

pau'onc  18) 

round  pattern  18) 

MGrW 

Minengranatwerfer 

Trench  mortar 

MCrV;  mGrW 

Mittlcrer  Granatwerfet 

Medium  mortar(81  mm) 

mgV 

mit  griin  Vorsignal 

With  green  signal 

cnllb;  mHbe 

mit  Haube 

With  ballistic  cap;  with  windshield 

MHbar 

Mcirsertaubengranatt 

HE  heavy  howitzer  shell  with  ballistic  cap  (windshield) 

Mi;  Min 

Mine 

Mine 

Mi  A200 

Mine  A200 

A/P  lnnd  mine  filled  with  13  oz  picric  acid 

MiAG 

See  under  Watplants  (descriptive  section) 

Milag 

Militarlager 

Army  camp 

Min-Su 

Minensucber 

Minesweeper 

MinWf;  MiW 

Minenwerfer 

Trench  mortar 

Mipo 

See  MP;  Mipo 

A/P  land  mine  containing  5VJ  oz  picric  acid 

Mi  S  150 

Mine  S  150 

cut  Ldg;  aicrll.dg 

mittlere  Ladung 

Medium  size  charge 

MiW 

See  MinWf 

MiWfPr 

See  MWPr 

Mine  igniter 

MiZ 

Minenzunder 

MiZ  530(e),  Mk  3 

Minenzunder  530  (engliach),  Mk3 

Pressure  type  igniter  for  use  in  captured  British  A/T  mines 
Mark  3  (TM  9-1985-2,  p  305) 

Mk 
Mk 

Ma;  MKb 
mK 
mK 

mK;  MK(in  fuze  designa¬ 
tion  such  as  AZ  5075  MK) 

Mlc  50  Kask 

MKA 

MKb 

MVS 

Mkw 

mL 

MLB;  Mlb;  M 

mM;  mMb 

MNH 

mO 

Mod 

Mors;  Mr* 

mot 

MOTO 

MP-44 

mP 

MP;  Mipo 
mPak 
MPatr 
mPz;  mP 

mR  (black  stencilling) 

mR8 

mRr 

Mr* 

Mr*L  (auch  as  in  17  cm 
Mt*L) 

mS 

'A'-'v  'Ms  ' 

MSGcr 


Mark 

Mnechinenkanone 
Maschinenkarabiner 
mit  Ktppe 
mit  Kern 

mit  Klappensicherung 

(Aufschlagziinder  5075  mit 
Klappensicherung 
Mark  50  Kaakade 

Marine-Kustenartillerie 

See  MK;  MKb 


Maik;  pattern 

Automatic  cannon 

Machine  carbine;  submachine  gun 

With  cap;  capped 

With  core 

With  a  shutter  safety  device  (Percussion  fuze  5075  with  a 
shutter  safety  device) 

Designation  of  a  cascade  target  indicating  flare  (TM  9-1985- 2t 
PP  71-3) 

Naval  coast  artillery 


Munitionsktaftwagr 
mit  Lufrvorholer 
Mundlochbllchse 
mit  Miindungabremse 
See  under  Watplants  (descriptive  section) 


Designation  of  a  two-candle  sea  flare  (TM  9-1985-2,  p  77) 

Ammunition  truck 

with  pneumatic  recuperator 

Gaine-type  fuze-booster  container 

With  muzzle  brake 


mit  Oberztiudung 
Mod  ell 
MiJraer 
motor!  siett 
Monat-Tonne 
Meachinenpistole-44 
mit  Panzerkopf 
Militaipoltzei 

mittlerc  Panzerabwehrkanone 

Meldcpatronc 

mit  Panzetkopf 

mit  Rsuchentwicklet 

mit  Raucheotwicklet  Nr  8 

mit  Rohtrlliklauf 

See  Mh’rs 

Morser  L  (17  cm  Morser  L) 

Mannschaftsabel 

Mesaing 

Minensuchgeriie 


With  overhead  ignition 
Model;  pattern 

Large  caliber,  short  barrel  howitzer,  mortar 
motorized 

Metric  tons  per  month 

Mschine  pistol;  automatic  pistol  (Called  later  StuG-44) 

With  armor-piercing  cap 
Military  po.ice 
Medium  A/T  gun 

Ground  illuminating,  single  star,  signal  cartridge  (long  range) 

With  AP  head 

With  smoke  generator 

With  smoke  generator,  type  8 

With  recoil 

Markings  on  a  170  mm  howitzer 

Enlisted  personnel's  sword 
Brass 

Mine  detector 


Mstli 

Mstr 

MtlK 

Mun 

M'in;  Murtriig 
Mon  I-' 

MunWg 
M-u  R-Pntr 
mV;  MV 
in  vetst  F 
nw  F 
mVorl 

MvU  (21  cm) 

mVuK 

MW 

MWA 

MWMZ;  mWM2 
MWPr,  MiWfPr 
m»V 


N 

(«.) 

(n) 

ki>  m  l. 

t*|  HMti 

nA;  NA 
Nocl;f 
Nachf 
NAG 

Nb;  N;  Neb 

Nb;  N(white  stencilling) 

NbbZ-38 

NbC 

NbC-r,  NbGr 
NbGr<  Pr) 

Nbtlgr 

NbK;  NbKz 

NbKz  L42 

NbKzS 

NbtUVfldg 

NbMun 

NbS;  NS 

NbSt 

NbSt 

NbW 

(15  cm  NbW41) 

(28/32  cm  NbW41) 

(21  cm  NbW  42) 

(30  cm  NbW  42) 

(15  cm  NbW  10  ling  42) 
(15  cm  NbW  30  ling  43) 
NbZst 

NC;  NbC(Bombe) 
nC 

NC.  250s 

NC  50  WC 
NC  D/SEE 
NdP;  NP 
Neb 
neb 

Neb-Ms 
nF  "■ 

nF;  NF  ; 

Nr  Ngl 


Mass-stub 
Master 

MantelUunone 
Munition 
Munitinnsttagcr 
Munitionsfabrik 
Munitionswugen 

Melde-und  Ruuchpuironen 
mie  Verzogerung 
mit  verstdrkt  Fliehbolzen 
mit  vorderem  Flihiungsring 
mit  Vorlnge 

21  cm  Mcirser  vereinfaclite  Unterlafette 
mit  Verzogerung  und  Klappensicherung 
Minenwerfet 

See  Marine  Waffenamt  in  the  vocabulary 
Mictleier  Wu/fuiiucii  Zunder 
Minenwerfer-Protze 
mit  weissem  Vorsignal 


Scale;  standard;  rule 

Pattern;  model 

jacketed  gun 

Ammunition 

Ammunition  carrier 

Ammunition  factory 

Ammunition  wagon;  caisson 

Ground  signal  and  smoke  cartridges 

With  delay  action  (Fz> 

With  reinforced  centrifugal  safety  bolt 
With  forward  rotating  band 
With  flash  reducer 

Simplified  lower  carriage  for  210  mm  howitzer 

Fuze  equipped  with  delayed  action  and  folding  safety  device 

Trench  mortar 

Fuze  for  medium  size  mortar,  such  as  80  mm 
Mortar  ammunition  wagon;  limber;  caisson 
With  white  signal 


N 


See  Nb 

See  (h) 

norwegiscli 

Norden 

neuer  Art 

Nnehfnlger 

Nachforschung 

Nationale  Automobil  Gesellschaft 
Nebel 

Nebelgeschoss 
Nebelbrenr.ziutder  38 

See  NC 
Nebelgranste 

Nebelgranate  (Presa-stoff) 

Nebelhandgranate 

Nebelkerze 

Nebelkerze,  long  42 

Schnellnebelketze 

Nebclkerzen  Wurfladung 

Nebelrounition 

Nebelsignal 

Nebel  s  toff 

Nebelwurfgranete  aus  Stahl 

Nebelwerfer 

(15  cm  Nebelwerfer  41) 

(28/32  cm  Nebelwerfer  41) 

(21  cm  Nebelwerfer  42) 

(21  cm  Nebelwerfer  42) 

(13  cm  Nebel werfer-Zebnling  42) 

(1J  cm  Nebelwerfer  Dreiasig  ling  43) 
Nebelzerstauber 
Nebelcylindriache  (Bombe) 
neuere  Consttuktion 
Nebelcylindriache  250s 

Nebelcylindriache  50  WC 

Nebelcylindriscbc  D/SEE 

Nudelpulver 

See  Nb;  N 

neben 

Nebenaunitionsanatalt 
neue  Fertigung 
neuer  Form 
Nitroglycerin 


Norwegian  (mark  on  equipment) 

North 

Of  new  type  or  pattern  (See  also  aA  and  oF) 

Successor 

Investigation;  search 
National  Automobile  Corporation 
Smoke;  fog;  gas 
Smoke  shell 

Friction  igniter,  pull  type,  type  38,  used  in  smoke 
grenade  (TM  9-1985-2,  p  233) 

Smoke  shell 

Smoke  shell  with  plastic  fuze  body  (TM  9-1985-3,  p  607) 

Smoke  hand  grenade 

Smoke  candle;  thermal  amoke  generator 

Long  thermal  smoke  generator  42 

Rapid  thermal  amoke  generator 

Propelling  charge  for  thermal  smoke  generator 

Smoke  ammunition 

Smoke  signal 

Smoke  producing  material 

Steel  mortar  shell 

Rocker  launcher  (lit  Chemical  smoke  projector) 

(150  mm  Rocket  launcher  41)  (Six  tubes) 

(280/32i  mm  Rocket  launcher  41) 

(210  mm  11.  cket  launcher  42) 

(210  mm  Rocket  launcher  42) 

(150  mm  Ten  tube  racket  launcher) 

(150  mm  Thirty  tube  racket  launcher  43) 

Smoke  disperse! 

Smoke  cylindrical  (bomb) 

Of  new  type  construction  (See  oK) 

Cylindrical  smoke  bomb  filled  witb  mixture  of  sulfur  trioxide 
60  and  chlorosulfonic  acid  40%  (TM  9-1985-2,  p  59) 

Floating  cylindrical  amoke  marker  bomb  (TM  9- 1985-2,  p  59) 
Floating  cylindrical  smoke  marker  (TM  9-1985-2m  p  59) 
Chopped  cord  propellant;  nodular  propellant 

besides;  next  to 
Branch  ammunition  depot 
New  model 
of  new  shape 
Nitroglycerin 


tier  \  *0 


71 

Ngl;  NglP 

fC;,!bll' 

NglP 

N/'IPIP 

VGKP 

N’igu 

Nitro* 

nK  (formerly  nC) 

NK  L in  dt  wijfiiation 
Bruno  NK  IE)1 
NK.S 
NMun  ' 

Np 

NT 

NP 

Np5,  Np  10,  etc 

NPatr 

NpGcwP 


NpP 

Nr 

NS 

NSP;  NzSP 

Ntzl  . 

NVA 

Nz;  Nitroz 

NZ 

Nz;  NrP 

NzGewBlP 

NzGewP 

NzMsnr.fP 


NzNP 

NzP 

NzRP 

NzStbP 

NzStP 


ociici  Gcwehipulver  7! 
Nitroglyzcrinpulvcr 

Nitsoglyzerin-tiliittchcnpulver 
Sec  Ngl 

Nitroglyzcrin  P l:\trcnpulvcr 
Nitroglyzcrin  Rtthrenpulvcr 
Nitrogucnidin 
See  Nz 

neuere  Konstrnktion  (neuere  Conatruk- 
tion) 

[Bruno  N  Konone  (Eisenbahn)] 

Sec  NMC 
See  NbMun 
Nitroper.ta 
See  NdP 
Nullpunkt 

Nitropenta  5,  Nitropenta  10,  etc 
Nahpatrone 

Nitropeotagewebrpulver 


Nitropentnpulver 

Nusnmer 

See  NbS 

Nitrozelluloae-Schworzpulver 

Nutzluet 


See  undo  Vupltuo,  etc  in  descriptive  pelt 


N rifle  powder  71  (used  sow  only  in  igniters) 
UoubU-bune  NG-NC  pro;  ellunt  •'•obilizcd  with  cenfralitc, 
arurdite  or  diphenylamine 
NG-NC  flalre  propellant 

NG-MC  propellant  in  the  form  of  flat  discs 
NG-  NC  tubuier  propellant 
Nitrofjuumdinc  (NGu) 

of  new-type  construction 

Markings  on  a  280  mm  Bruno  railroad  gun  (TM  9-1905-3, 
P  529) 


PETN  fpentaetythritol  tctranitrate) 

Zero  point;  zero 

PETN  +  5,  PETN  +  10,  ere  percent  war 

Low  velocity  boll  round  for  close  runge 

Smell  arms  double  base  propellant  of  PETN  and  NC 

stabilized  with  diphenylamine  and  including  ethyl 

centrolitc  and  K  sulfate 

Propellant  containing  PETN 

Number 

Igniter  powder  consisting  of  black  powder  bound  by 
colloided  NC  (See  eleo  under  Ignition  in  descriptive  pen) 
Useful  load  ;  pay  load 


Nitrocellulose 

Nurmnlzeit 

Nitrezcllulocepuiver 

Nitrocellulose  Gewehibliittcbecpulver 
Nitrocellulose  Gewehrpulver 

Nitrocellulose  tizaover  Nudclpulver 


Nitrocelluiose  Nudelpulver 
See  Nr;  NzP 

Nitror.ellulosa  Rcthrcupulver 
NittoselSulose  Stabchenpulver 
Nitrozelluloss  Stcubpulvef 


Nitrocellulose  (NC) 

Standard  time 

Single  base  NC  propellent  stabilized  with  diphenylsmiue 
and  with  Na  oxalate  and  K  sulfate  added  to  reduce  flash 
NC  flake  propellent  for  rifle  ammunition 
Small  arms  NC  propellant  stabilized  with  diphenylamine 
and  including  ethyl  centtelite  and  K  sulfate 
Porous  quick  burning  NC,  chopped  cord  propellant  used 
in  drill  ammunition  and  in  igniters  (See  also  under  Ig¬ 
nition  in  descriptive  part) 

NC  chopped  cord  propellant 

NC  tubular  propellant 

NC  atrip  propellant  (for  piotoio) 

NC  propellant,  finely  granulated 


0;  Ob;  Obat  Oberct 

o  ohne 

o;  O  ortfe:rt 

O  Oaten 

(ij)  ootcficichiacb 

0(klack  stencilling)  oboe  Flrllung 

oAl  (white  stencilling)  obne  Aluminium 

oAz  ohne  Aufechlagzttndung 

Ob  Sec  O;  Ob 

OB  Ortcbstterie 

Obbftib  OherbefehlabebcT 

oBD  ohne  Bleidtabt 

Obtrlt;  Obit  Oberlcutnant 

ObiracM  Oberoehleoien 

Obetstlt  Oberstlcutnant 

Obfdn  Obcrfcldwcbcl 

Obfw  Obe/fcuernerSrer 

OKKtGrr  Obctkriegagericbt 


Colonel 

without 

fised;  permanent;  static 
East 

Austrian  (marking  on  equipment) 

Without  filling  (marking  on  some  inert  sheila) 
Without  aluminum  (in  HE  shell  filling) 

Fuze  without  percussion  element 

Local  battery 
Commander  in  chief 

Without  lead  wire  serving  aa  decoppcring  agent 

First  lieutenant 

Upper  Silesia 

Lieutenant  colonel 

Master  sergeant  (escept  Arty) 

Ordnance  sergeant;  artificer 
General  Court-martial 


C'.cr  HI 


Obit 

ol'Qu;  OhQiiMsrr 

Olv;t 

Obus;  Oinn 

Ohwn 

ObZm 

on 

Oerl 


See  Obr:  It 
Oberquartiermeister 
Sec  O;  Obst 
Omnibus 

Oberwaehtmeister 
Obcrzahlnieister 
oline  Datum 
Oerlikon 


'Vri  Flak 
Off;  Offz 
Offz  (W) 

OFK 

oFiak;  u-Fluk 

oM 

OKH 

OKI. 

OKM 

OICW 

oL 

oM  (black  stencilling) 

oM 

oR 

oR  (black  stencilling) 

OS 

oV 

6z 


Oetlikon  Flugzcugabwehrkanone 
C»i»  £ici' 

Offizier  des  WuffenwescnsfWaffen- 
of  fizier) 

Oberfeldkommandatur 
tit. feet  Huenbweh.-lii,  «.p 
ohne  Hul  ic 

Obonrommando  des  Ileeres 

Cbc.-kc.ii'.r.iaridc.  der  Luftwaffe 

Oberkommundo  der  Kriegsmarine 

Oberkommando  der  Wehrmacht 

ohne  Ladestreifen 

ohne  Mundlochbuchse 

ohne  Mundungsbremse 

ohne  Rauch 

ohne  Rauchentwickier 

Offizierssabel 

onne  Verzogerung 

Ozean 


P 


Army  quartermaster 


Motor  bus 

Mnstcr  sergeant  (Arty) 

Chief  paymaster 
undated 

Designation  of  ammunition  or 
Oetlikon  Co. 

Oetlikon  AA  gun 
Officer 

Ordnance  officer 


weapons  manufd  by  the 


High  Field  Command 

Stationary  or  fixed  AA  gun 

Without  a  cartudgc  case 

High  Command  of  the  Army 

High  Command  of  the  Air  Forces 

High  Command  of  the  Navy 

High  Command  of  the  Armed  Forces 

Without  cartridge  clip 

Shell  without  gaine  container 

Without  muzzle  brake 

Smokeless 

Shell  without  smoke  generator 
Officer's  cword 
Without  delay  (Fz) 

Ocean 


P;  Patr 

P;  PG 


See  Patr;  P 
See  PG;  P 

Phoaohor 

Pistole 
polnisch 


Sec  under  Wnrplants  (descriptive  section) 


See  Ph 
See  Pist 

Polish  (marking  on  equipment) 


I* 

<r) 

P;  Pol;  Polte 

P;Pv;Pulv  i||  Pulver  _  . 

P  Punkt  Powder;  propellant 

PA  n  .  ,  Point 

Panzerabv/ehr  i  .  , 

Note:  S^eraeded  io  compound  words  by  Pzlag  (PanzeriiUeO  whieh  If™' 

PAe;  PA  Pettolather  *  ',e)>  h  ch  n*“ns  tant  destroyer 

Pak:  PAK  r>  .  ,  ,  Petroleum  ether 

I,  „  Psnzerabwehrkauone  .„!fa , 

Note;  Superseded  in  compound  words  by  PzJagK  (Panzeriaaerkaonnet  _r,-  u  6U° 

Pak- Flak  p„„.  .  .  '  ,  1  .  ,8®e“4no,le)>  which  means  tank  destroyer  gun 

Patr;  P*  Patrone  Flugabwehrknnone  Ant.tank-aotiaircraft  artillery 

Note:  When  the  word  "Patr"  is  included  in  a  ,  -  Cartridge;  round  of  fixed  ammunition 

ammunition  (Compare  with  "Kart")  “  n.  sue  as  ..  cm  SprgrPatr,  it  indicates  a  complete  round  of  fixed 


Patr  318 
Pair  B;  Patr  Br 
Patrll 
PatrKast 
Patr  US;  Patr  IS 

Patr  leS  L’spur;  Patr  1S- 
L'apur 

Patr  PmK 
PatrS;  PattStt 
PatrS* 

Patr  SmE 
Patr  SmFfr  • 

Petr  SmE  (lg) 


Patrone  318 
Pattone,  Brand 
Patronenhulse 
Patror.enkasten 

Patronen  leichtes  Spitzgeochoss 

Patrocen  leichtes  Spitzgeschoss  mit 
Lcuchtspur 

Patronen,  Phosphor,  mit  Stahlkern 

Patronenstteifen 

Patrone  S* 

Patronen  Spitzgeschoss,  mit  Eisenketn 
Patronen  Spitzgeschoss  mit  Eisenketn 
fur  Scharfschutzengeeignet 
Patronen  Spitzgeschoss  mit  Eioeskcrn 
(lang) 


AP  fixed  round  of  ammo  used  in  A/T  rifle  39 
HE-Inc  round  of  fixed  ammo 
Cartridge  case  (of  fixed  ammo) 

Cartridge  box;  ammunition  container 

Light,  pointed  ball  ammunition  (filled  with  aluminum) 

used  for  practice 

Light,  poinred  ball  ammunition  with  tracer,  used  for 
practice 

Ball  ammunition,  Phosphorus,  with  steel  core 
Cartridge  clip 

Signified  that  cartridge  was  made  of  brass  consisting  ol 
Cu  72  and  Zn  28% 

Pointed  ball  ammunition  with  iron  core.  SAP  bullet 
Poinred  boll  ammunition  (SAP)  for  7.92  a  sniper's  rifl 

Long,  pointed  ball  ammunition  with  iron  core;  SAP  roun 


C.cr  H2 


Part  SmK 

Pntroiicn  Spitzgeschoss,  mit  Stahlkcrn 

Pair  SmK(H) 

Puttoncn  Spitzgcschoss  mit  Stahlkern 
(gehiirtet) 

Pair  SmKl’spur 

Pntronen  Spttzgenchusn  mit  Stahlkern 

und  Leuchtopur 

Pair  sS 

Patronen  schwcres  Spitzgeschosa 

Port  sS  iL 

Patronen,  schwcres  Spitzgeschoss,  in 
Lade  sir eifen 

Patr  St 

Patrone,  Stahl 

Pucf  St 

Pstrone,  Stahl 

PatrTt 

P  atroncnttommcl 

PC  Bombe 

Panzerdurchscblagcyliodrische  Bombe 

l  Examples:  PC  1000  kg, 

known  as  "Esau"  and  PC  1400  kg,  known 

PC-RS  Bomben  (such  so 

Panzetdurchschlagcylindriachen 

500  kg  and  1000  kg) 

Rakecen  start  Bomben 

PD  Bombe  (PD  500  D) 

Ponzerdickenwand  Bombe 

(Panzerdickeawond  Bombe  500  kg) 

Pcr-Stoff 

Gt'dckre  t 

Pf 

Pfund 

PfdZg 

(mit)  Pferdzug 

Pig;  Pf 

Pfennig 

PG  (black  stencilling) 

Perlitguss-stah) 

PGt 

See  Pzgr 

Ph  (black  itentilliog);  P 

Phosphor 

PH 

Panzerhaubitze 

(lPll  or  lePH) 

:  (leichte  Panzerhaubitze) 

(sPH) 

'  (sebwere  Panzerhaubitze) 

PHM  3;  PzHdMiJ 

PanZerhandmine,  3kg 

Piet;  P 

Pistole 

Piat  Nahpatr 

Pistolen  Nabpatrone 

Pi  »t  Nshpatr  08  S 

Pistolen  Nahpatrcoe  08,  Stahl 

Pist  Patr  08;  PPatr  08 

'  Piatolenpatione  08 

piatPatr  08  mE 

:  Pistoieapatrone  08  mit  Eiaenkern 

PistParr  08  roSE 

Pistolenpetrone  08  mit  Siotereisen 

PiatPatr  08,  St 

Pistoleupatrone  08,  Stahl 

PivL 

Pivotlafette 

PJ;  Pjig 

See  Pzjiig  and  Jgd  Pz 

PJK;  PJ'agK 

See  PzjiigK 

PK;  PKast 

Pulverkasten 

PKpfw 

See  PzKpfWg 

Pkw 

PL  (cuch  ns  in 

SrePzKw 

PLV  42  (Sf)] 

IPL  Verfer  42  (Selbstfahtlofette)] 

PIP 

Plattcheopulver 

PIP 

Piattenoulver 

PiPotr 

Platzpaerone 

PIPatrGer 

Platzpatronengerat 

PM;  PulvMng 

Pulv  ermagazin 

P  mK;  Ph  mX. 

Phosphorgeschoso  mit  Stahlkern 

P-Mun;  Pl-Mun 

Plstzp  atronenmunition 

PoL;  Pol;  POL 

Pulverohen  Losungsmitrel 

Pom 

Pommern 

PP 

Polizeipittole 

PPatr  08 

See  PistPatr  08 

PPK 

Polizeipi stole  ,  Kriminel 

Pr 

Preasling 

Pr 

Press-stahl 

Pr,  PrS 

Preas-stoff 

Pr 

Ptotze 

(Pr  f  12  cm  GrV  42) 

(Ptotze  fur  12  cm  Grenatwcrfer  42) 

Prf;  Priif 

;  Prufung 

PrGesch 

Phoophorgeachoss 

PrGr.  PrG 

See  PropGr 

Pointed  bail  ammunition  with  steel  core;AI>  shoe 
Pointed  ball  ammunition  with  harjened  steel  co'e;  AP  shot 

Pointed  ball  ammunition  with  steel  cote  and  tracer,  AP-T 
round 

lltflty,  pointed  ball  ammunition  (streamlined) 

Heavy,  pointed  ball  ammunition  (hard  lead  core),  in  clip 

Steel  cartridge  case 
Steel  cartridge  case 
Cartridge  drum 

Armot-piercing  cylindrical  bomb  (Loading  (actor  15-2051  HE) 
as  "Fritz"  (TM  9-1985-2,  pp  24-25)1 
Rocltet-nssisted  cylindrical  armor-piercing  bomba, 500  kg 
and  1000  kg  (TM  9-1985-2,  pp  26-ji) 

Armor-piercing  thick-walled  bon.b  (Loading  factor  1051  HE) 

(500  kg  AP  thick-wailed  bomb) 

"Gree-.  cross”  choking  gus  (CWS) 

Pound, 

Horse-drawn 
Pfennig  (1/100  of  mark) 

Shell  of  cast  steel  in  the  pesrlite  condition 

Phosphorus  incendiary  filling 
Armored  howitzer  tsell-propelled  mount) 

(Light  armored  howitzer) 

(Medium  heavy  armored  howitzer) 

3  kg  Magnetic  mine  A/T  hollow  charge 
Pistol 

Pistol  cartridge,  close  range*,  low  velocity  pistol  round 
9  mm  Low  velocity  pistol  round, pattern  1908,  with  steel  bullet 
9  men  ball  ammunition  for  pistol 

9  mm  pistol  round  with  iron  core  bullet;  SAP  pistol  ammunition 
9  tem  pistol  round  with  sintered  iron  bullet 
9  nun  pistol  round,  steel  case 
Pivot  mounting;  rotating  mount  (Any) 

Ammunition  box 


Marking  on  a  self-propelled  rocket  launcher 
Multiperforated  disc  propellant 

Propellant  in  the  form  of  circular  discs  without  a  central 
hole  (used  in  mortars);  rolled  propellant;  sheet  propellant 
Bleak  cartridge 
See  Vocabulary 

Powder  magazine;  ammunition  magazine 
AP-Inc  bullet  with  phosphorus  and  a  steel  core 
Blank  ammunition 

Solventless  propellant  (propellant  produced  without  the 
use  of  s  oolvent) 

Pomerania 

Police  pistol  (such  as  Wolther) 

Criminal  detectives  pistol  (such  as  Walther) 

Pressed  article;  molding 
Preosed  steel 

Thermosetting  plastic;  (lit  Pressed  materia!) 

Limber  (Arty),  caisson 

(Limber  for  120  mm  mortar  pattern  42) 

Test  examination;  check 
Phosphorus  projectile 


<  iC  r  tU 


PM 

pteussischc  Mcile 

I’tMun 

Phosphormuninoii 

Ptoj 

Prpjekttl 

PtopCt;  Propgt;  Pt.'> 

P  f  op  ndn  grannie 

I'roz 

Pro zone 

1’fU 

PrcssHngsuinlmllung 

Prof 

See  prf;  Ptuf 

PtW 

Propaganda  werfer 

PS 

Pferdc  starke 

PSGr;  PsCr 

See  PzSGr 

PStz  (such  as  in  21  cm 
PSts  IX)) 

Pulvrrstutze  (21  cm  Pt'lverstutze  DO) 

PSV 

See  P/.NpW 

PT 

Pulvertemperutur 

Pulv 

See  P;  Pulv 

PulvFnhr 

Pulverfnbrik 

Pv 

Pulver 

PvSt  (such  as  in 

I’ulver,  Stahl 

KV.  7.c»'-PvSt) 

(KoDfzilnderjZeflegerPulver,  Stahl) 

Pwg 

See  Pzwg 

PWM 

See  PzWuMi 

Px-32 

Pyr 

Pyrotechniker 

Pz 

Panzet 

PzAbtfF) 

Panzcrabteilung  (Flammenwerfet) 

PzAbwAbt 

Punzerafcwclirahteilung 

PzB 

Ponzerbiichse;  Paozerabwehrbuchse 

PzBefWg;  gpBefWg 

Panzetbefehlswagen;  gepanzerter 

Befehlswagen 

PzBeoWg 

Fanzerbeobochtungswagen 

PzF 

Ponzerfaust 

PzF  GO 

Panzerfaust  60 

PzF(kl) 

Panzerfauat  (Klein) 

PzFuVg 

Panzerfunkwagen 

Pzgr;  PzGr 

Panzergranate 

Pzgr  39 

Panzergranate  39 

Pzgr  40 

Panzergranate  40 

Pzgr  41 

Panzergranate  41 

Pzgr  Pair 

Panzergranrte  Patrone 

(2.8  cm  Pzgr  Patr  41) 

(2.8  cm  Pcnzergraoate  Patrone  41) 

Pzgr  Patr  L'spur  (Ro) 

Panzergranate  Patrone  Leuchtspur 
(Heizstoff) 

PzGKV) 

Panzergrarate  (Weicheisen) 

PzJ»g;  PzJg;  PJ;  Pjiig 

Panzerjager 

PzJ.gK;  PJK;  PzJK 

Panzer  jegerkon.-ine 

PzKf  such  as  in 

Panzerkopf 

KGr  13  PzK 

(Kanone-Granatc  15  mil  Panzerkopf) 

pzKpfw;  Pz;  PzKpfWg 

P«nzefkamp*wagen 

(See  also  Paczer  in  the  descriptive  psrt) 

PzKw,  Pkw 

Paozerk  raft  wag  en 

PzMi  43 

Panzermine  43 

PzSf;  PzSfl 

Panzer-Selbstfahrlafette 

PzSGr;  PSGi;  PsGr 

Paozeratahlginnate 

PrSptGr,  Pzsptgr 

Panzcrspreui-granete 

PzSpVg;  PSV;  PSpV;  PSPW  Pnnzerapshwagen 

PzT 

Panzerturm 

Pzwg;  Pwg 

Panzerwagcn 

Pzwff 

Panzerwaffe 

PzVK;  PzWkpr 

Panzerwurfkorpcr 

PzVK  4?  LP 

Panzerwurfiiorper  42  fur  Leuchtpistol 

PzWuMi;  PWM;  PzWM  Panzerwurfroinc 


Prussian  mile  (7. M2  km) 

Phosphorus  ammunition 
Projectile 

Propaganda  shell;  leaflet  rocket 
Per  cent  (") 

Caning  or  jacket  made  of  pressed  muterial 

Launcher  for  propaganda  projectile 
Horsepower 

Propellent  support  (Propellent  support  1)0  in  210  mm  am¬ 
munition) 

Ammunition  temperature 
Powder  factory 

Designation  of  slow-burning  powder  used  in  time-delay  Fz 
Powder  (black),  steel 

(Nose  fuze  self-destroying  black  powder  unit,  steel  body) 

Designation  of  a  pressure  type  igniter  used  in  some  im¬ 
provised  mines  (TM  9-19B5-2,  p  298) 

Artificer  (Military). See  Feuerwcrker 
Tank;  armor;  armoreJ  vehicle 
Atmored  flame-thrower  detachment 
Antitank  battalion 
Antitank  title 

Car, inlander's  armored  vehicle 

Armored  vehicle  used  fot  artillery  spotting 
A/T  shaped  charge  missile 

Hand  operated  grenude  launcher  A/T,  GO  (weight  93  lb) 
Small  hand  operated  grenade  launcher,  A  'T  (weight  SI  lb) 
Atmored  radio  car 
Solid  AP  projectile 

APC  BC  11E  (armor-piercing  capped,  ballistic  cap,  high 
explosive)  shell,  type  39 

AP  shell  with  a  tungsten  carbide  core,  type  40 
AP  shell  with  a  tungsten  carbide  core  lor  tapered  bore 
gun,  type  41 

Antitank  projectile  in  fixed  ammunition 

(28  mm  AP  shell  for  28/20  mm  Tapered  Bore  Gun  coiled 

SPBu  41) 

AP-T  fixed  round  containing  a  charge  of  irritant 
Antitank  shell,  soft  iron 

Tank  destroyer  (lit  Tank  hunter)  (See  also  jgdPz) 

A/T  gun  (lit  Tank  hunter’s  gun) 

Armor-piercing  cap 
(Cannon  shell  IS  with  AP  cap) 

See  Vocabulary 

Armored  motor  car 

Magnetic  A/T  mine  43 

Armored  self-propelled  gun  mount 

Steel  armor-piercing  shell  (with  small  HE  content) 

Antitank-high  explosive  shell 

Armored  reconnaissance  car;  armored  scout  wehkle 
Turret  of  a  tank 
Armored  combat  vehicle 
Armored  troops;  tank  troop3 

Hollow  ehurge  A/T  projectile  fired  from  signal  pistol 
e  Hollow  charge  A/T  projectile  pattern  42  fired  from  23  mm 
signal  pistol 

Hollow  charge  A/T  grenade  or  mine 


0:  Qull'c* I 
qcm 

Qmstr,  QuM 
Qu 


R,  IUk 
R 

R;  Rn 
R;  Ru 
R;  RP 
K 

r;  rd 
R 

(r);  rusr 

H8;  RU,  tie  (blaclc  sten¬ 
cilling) 

R-3 

Rad 

Radf  Abt;  Rdf Abt 
RAg  (ir.  rocket  launcher 
designation  21  Ctn  RAg  M42 
Raup;  Rp 
RaupFzg;  ftpFzg 
RaupSwiI;  RpSchl 
RAZ  51 

fBattr 

RblF 

R-Boot 

R  BS  (such  as 
R  100  BS 

RbZdh 

Rcklf 

Rd 

Rd 

Rdf 

RDg;  RDG  (such  as 
8.6  cm  RDg  1000) 

Rdr 

Rdr 

KDZ 

Rer 

RevK 

REw 

Rf;  R-frei 
RF 

Rf (aueh  aa 
7.5  cm  RfK  45) 

RFK;  RfK 
RFR 

RfV 

R« 

RgK 

R*P 

RGr 

RGr 

RgStz  (such  ca 
DOV  RgStz  !5) 

Rh 


Qutrscbnittsbelastung 

Quandratzentimeter 

Quartienneistcr 

Querschnitt 


R 


'  i.  M.... 
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Rakete 

Rauc  bent  wick  ter 

Rohr 

Rohre 

Rohrenpulver 

Kuckstosslader 

fund 

Rundkopfgesrboss 

russisch 

Rauchentwickler  Nr  8,  Nr  11, etc 


R  >  .  * 

Smok.  t  ncr. nor 
Barrel  ((.-  pipe;  lube 
Radio  tube;  uzzlc 
Tubular  propei  *.nt 
Recoil-operated  ,  in 
round 

Round-headed  project.  V 
Russian  (marking  on  eq.  ‘pment) 

Shell  containing  smoke  ge.  erator  No  8,  No  11,  etc 


Rheintochter  3 
Radio 

Radfuhrabteilung 
Raketen  Ag 

)  (21  cm  Raketen  Ag  M42) 
Raupe 

Raupenfahrzeug 
Kaupenschlepper 
Raketenaufsehlagziinder  51 

reitende  Battttie 
Rundblickferorohr 
Raumboot;  Minenraumer 


(Rakete  100  BS) 

See  RZdh 
Rticklauf 
See  Radf 
Reinsdorf 
See  Radf 

Raketendrahtgerat 

(8.6  cm  R&kentendrehtgerat  1000) 

Rechtadrall 

Reichsdruckerei 

Randdtis-nzunder 

Revolver 

Revolvcrkanone 

Rauchentwickler 

Rohrfrei  \ 

Rundfunk  V 

Ruckatossfrffi;  Rticklauflos 
(7.5  cm  Ruckhtoaefrei  Kasone  43) 


Daughter  of  the  Rhein  3  (radio-  -ontrolled  AA  rocket) 

Radio  (See  also  RF) 

Bicycle  detachment 

Designation  of  a  single-barreled  laun.  ’*»r  ior  1 1  cm 
RLg  Rocket  (TM  9-1985-2,  P  259) 

Caterpillar  track 
Full-track  vehicle 
Caterpillar  tractor 

Rocket  percussion  fuze,  screwed  directly  into  th 
nose  of  the  warhead  (TM  9-1985-2,  p  235) 

Mounted  battery 
Panoramic  telescope 
Mine  sweeper 

Marking  on  an  air-to-air  incendiary  rocket  equipped  with 
"Oberon  GerfU”  (TM  9-1985-2,  p  255) 

Recoil  (of  weapons) 

Reinsaorf  Plant  (See  under  Warplants  in  descriptive  section) 

Rocket  wire  barrage  (g6  mm  rocket  contg  a  parachute  suspended 
;poo!  of  wire  with  no  explosive  attached  (TM  9-1985-2,  p  240) 
Clockwise  rifling  (Weapons) 

Government  Printing  Office 
Rimvcnt  fuze  (Ammo)  (See  cIRDZ) 

Revolver 
Revolver  gun 
Smoke  generator 
Empty  gun  barrel 
Radio;  broedcastin,- 

Recoilless  (75  mm  Recoilleso  cannon, pattern  43) 


Ruck  stosafreiekan  one 

See  under  Woiplants  (descripti  ve  section) 

RUckstossfreier  Wcrfcr 

Ring 

See  RK  t 

Ringpulver  *• 

Raketengrcnate 

Rauchgrsnate 


Rccoilless  gun  (See  also  DuW) 

Recoillesa  launcher 
Ring 

Flat  ring  (washer)  type  propellant 
and  mortars) 

Rocket-assisted  projectile 
Smoke  shell 


(used  in  aome  howitzers 


RingstUtze 


Ring  on  tripod  support 


Rhein 


Rheia  (river) 


tier  M5 


nil,  It  lira 

See  under  V/arplants  in  descriptive  part 

IhS  (ill  furc  designation 

Rheinnietall  S 

Marking  on  the  PD  fuze  150  manofd  by  the  Rheinmetall 

•  I'  h  .is  A/  150  UhS) 

(Aufschlegzimder  150  Rheinmetall  S) 

Co  (TM  9-1985-3,  p  564) 

i.,  t 

Iteichs  InuenMinisterium 

Department  of  the  Interior 

It 1 1 -  ••;  Itini 

Rittmeiater 

Captain  (cavalry) 

It  K 

Rauchkorper 

Smoke  filler  (Ammo);  smoke-puff  charge  (cimidated  fire) 

It)..  .  K 

Ringkanone 

Built-up  gun  barrel;  jacketed  gun 

Itk 

Rolirkarre 

Tubular  gun  carriage. 

It  Kill 

taiicKKorpei  fur  Beobachtungszwecke 

Smoke  puff  charge  for  observation  purposes  (such  as  in 
maneuvers) 

RMS 

Rauchkorper  flir  Schiedsrichter 

See  in  Vocabulary 

' 

Radlafette 

Wheeled  gun  carriage 

I..  I  I'l  i< 

Rohrenlaffctte 

Tubular  gun  carriage 

It  I  t  i;  Itl.g 

Raketen  Leuchtgeriit 

Rocket  flare  device 

i.’i  .  ii.  it:  ,t 

(21  cm  Raketen  Leuchtgeriit) 

[210  mm  Rocket  containing  a  parachute  suspended  flare 
(TM  9-1985-2,  pp  258-9)! 

RIGS 

Raketen  Leuchtgeriit  Scheingeschoss 

Rocket  illuminant  simulating  device 

HIM 

Hrirhsluftfahrtministerium 

Air  Force  Ministry 

ItM 

Reichsmark 

See  in  Vocabulary 

> 

t  utiiuiiiisvti 

Rumanian  (marking  on  equipment) 

I'M 

It  iegelmine 

Cross  bar  mine 

•KM 

i  Kiegelmine  43) 

A/T  mine  43  described  in  TM  9- 1985-2 ,  p  272) 

It- Mm,  ;  o.  .  . 

Rilleninunition 

Rimless  cartridge  case  of  SA  ball  ammo 

I...  i  sm  Ii  >n 

II be  tiling 

Name  of  metallurgical  p'ant  in  Saar 

’1  i  in  Rotili'i  ' 

1  cm  Rochlingsgranate,  Beton) 

(210  mm  Rochling  Anticoncrete  Projectile) 

Kultthi 

:1m »'f ’  * »  i 1  »4*W  siem'iL  y ' 

li.. 


!•'  1  ‘  •1(1  N 

Note.  None  nl  itie 
I'  •Pair 
It  PC.  i  2 
(.1  >  *.> 

HPI  f|>: 
t'P/ji 

: rt.:* « •„  i  ..its-" 

MP/IIGf 

i  M  ■  in  ItP/Ktir  t'.’.' 


U  l<  ••  ihLirk  si  mi  •.linin' 

U.sli 

H'silt'-Si  liule 
KSpg* 

(8.6  cm  llSpgr  1  4.5  >»"l 
LI.') 

(8.6  cin  It  ■■(••ii  in i  i* -ni< 

RSSG 

rtllntlr 


ttihrhfemse 

it 

)  •  lt«up 

I*,.,  enpulver 

•In  pulver  12 

Ui.iii  >i  ilvrt  32 

Itolir#  ups  er  3R 

Kolireiifiulv.  ■  8  Nitronaphrhnlin 

Knliteiii'iil  ve  'i. 


|ti*lireti|iiilvei  -In  Nitfou'  Dhthalin 
titiHiel l.ntls  rout. IIIK- •  nit.issi  'll  salts 
ll.ttirhpn*roM<* 

Hiilirr npul vrr  t  unw  ktion  12 
See  Rnlirriipulvcf  C**  idrscripti  e 
hrrn|nil  vrr  f  mlirit  iilver) 
etriip.m/ell'iiilisr 
l'8.  Pnli/.frluirlisr  8. 

i<  ikt  Paii/.rrbiif  lisc  Gt  .I’.iir 

i|l  h  r.  MeSsILiki-tcn  Pnii/.erhu.  r  lira 
li.itr  -11 
ili  eien  si 
i'.ri/sl>>C 

It.ikrt*  in.li.nlH  >in 
It'-iriiv-Srgolllugl  -'-I 
1111*1  rt  riisprriigg  r.m.n  - 
(H.(i  mi  lt.ilu-r»1iiNpi'-ngi'.. 

4.5  mi  l  ‘  M 

,M.(.  i  in  Kiikrtriihpiri  gr.r.  ' 

•V  »■!  *1111.1111'  ■ 

-  iv.ik rtni  Srl.rl  israiiss  tier*. 

I.  ilfpilr  ll.ifli'tlf* 


Recoil  brake  (Arty) 

HE  shell  giving  red  smoke  burst 

Piopellani  in  the  form  of  long  tubes  (Usual  form  of 
German  cannon  propellant) 

Tubular  NG  propellant  of  calorific  value  950  kcal/ltg 

used  in  Naval  guns  since  about  1912 

Tubular  NG  piopellant  of  cal  value  820  keal/kg  which 

replaced  RP  12  ia  Naval  guns 

Tubular  DEGDN  prcpellant  of  calorific  v.-lue  620 

keal/kg  which  replaced  RP  32 

Same  as  above  but  it  contained  a-nitronaphthalene 
Tubular  DEGDN-NC  propellant  which  superseded  RP  38 
in  Naval  guns.  Its  calorific  value  varied  between  690 
and  730  keal/kg 

Same  as  above  but  containing  a-oitnonnphthalene 
Smoke  signal  cartridge 

Tubular  propellant  used  in  Naval  guns  type  1912 
section) 

Standard  tubular  propellant  (See  also  I  I’i 
A/T  rocket  launcher 

88  mm  A/T  rocket  launcher  lypr  '••I,  call*  1  I'm  .  ers-hrecli) 
h  'How  charge  rocket  fired  fror.  A/T  rillr 
88  im  HE  lloC  rocket,  fin  >.ibili/.ed  (  I  M  'l-P'li 
pp  24  Ml 

Rocket-u  sisted  takeoff 

Shell  contH  ling  itrit.Mi  filling,  such  as  tear  gas  or 
liu'rimator 

Rocket-, issisie  1  nfl.li 
Reich  t.lldci  I  us  '  i-tion  School 
III  to.  kf!  Si  ll 

III*,  nun  .  1  o  propcILin:  "ii*  kets  4.5  and  5.8  calibers  long 
'  I’M  •«  I  |  p  2'ie  ‘ll 

.,•  ,  Niv.il  III  imiIii'1  .po  .tahili/.cd,  Wrismann) 

•  pin’.  p  Mu' 

L,  i  -.11/0. il  .inmlalin#'.  devo  r 

to.  I  b.illrrr 


(iff  150 


Uli;  Riir.t 

Eilstung 

Riickl  . 

Riicklnuf 

(rum) 

rumanisch 

(russ);  (r) 

russisch 

RVfV 

Rnketen  Vielfachwerfer 

RW 

Raketenwerfer 

(8.8  cm  RW  43) 

(8.8  cm  Raketenwerfer  43) 

R-Wagen 

Rungenwagen 

RWg 

Rohrivagen 

R7. 

Rnketenzunder 

Rz 

Kohrzerspringer 

RZdh 

Reibensiindhutchen 

RZP 

Roheisenziindpulver 

S 

Saute 

S;  s 

scharf 

S 

Schrapnell 

s 

schwehr 

s  (marked  on  a  fuze) 

schwer 

S;  SL 

Seelenlaage 

S 

Sekunde 

.:S/30  (in  fuze  designation)  Sekunden  39 

..S/90/45 

Sekunden  90/ 45 

..S/45-125  ' 

Sekunden  45-125 

S* 

See  Patr  S* 

s;  S  ;  v.;:p 

sicher 

(s) 

spanisch 

S;  S-Gesch 

Spitzgeschoss 

S;  SG;  SGew 

Seitengewehr 

S-42 

Seitengewehr  42 

S;  St  (such  as  Patrh  S) 

Stahl  (Patronenhulse  Stahl) 

S 

Sud 

SA;  sA 

schwere  Artillerie 

SA 

schwere  Abwurfbombe 

(SA  4000) 

schwere  Abwutfbombe  4000 

Sab 

Sabel 

SB 

Splitterbombe 

SB 

•  Sprcngbombe 

SB  400  (Kugel  K) 

Sprengbombe  (Kugel  B) 

js  Be  (B) 

Splitter  Beton  (Bombe) 

SBC  (B);  SBrC  (B)  Sprengbrandcylindrische  (Bombe) 

:SBe  (B);  SplBe  (D)  Spiitterbeton  (Bombe) 

Note:  This  bomb  is  one  of  the  versions  of  SD 

SC  (B)  Sprengcylindrische  (Bombe) 

(SC  1800  B)  (Sprengcylindrische  1800  kg  Bombe) 

Note:  This  type  of  bomb  was  also  called  ’Vinenbombe” 

(SC  2500  B)  (Sprengcylindrische  2500  kg  Bombe) 

SCD  (B)  Sprengcylindrisch  -dickwnndige  Bombe 

(SCD  1700  B)  (Sprengcylindrisch -dickwandige  1700kg 

Bombe) 

Sch  Schanze 

Sch  Scheinwerfrr 

Schalld  Schalldampfer 

Schb  Scheibe 

‘Tchbw  Schiessbaumwolle 


Armament;  Equipment 
Recoil  (of  a  gun) 

Uuincninu  (marking  on  equipment)  .  L 
Russian  (marking  on  equipment) 

Multiple  rocket  launcher 
Rocket  launcher 

(88  mm  wheeled  rocket  launcher,  called  Puppchen) 

Heavy  freight  car  (15  tons) 

Barrel  carriage 

Rocket  igniter  (See  also  ERZ' 

Barrel  burster  (Arty) 

Friction  type  cap 

Raw  iron  igniter  powder  (used  in  orcpn  of  sintered  iron  items) 

s 

Acid 

Live  (Ammo)  t 

S\rapnel 

heavy 

4e;."y  fuze  (for  use  in  guns  with  high  shell  acceleration) 

Gun  barrel  leugth;  tube  length 
Second  (sec) 

Time  fuze  with  maximum  running  time  of  30  sec 

Time  fuze  with  maximum  running  time  of  45  sec  modified 

to  90  sec 

T>me  fuze  with  no  setting  possible  below  45  sec,  and 
with  max  running  time  of  125  sec. 

safe 

Spanish  (marking  on  equipment) 

Pointed  bullet  with  a  flat  base 
Bayonet  (lit  Side  arm) 

Bnyonet.pattern  42 

Steel  (such  as  steel  cartridge) 

South 

Heavy  artillery,  called  in  the  USA  "medium  artillery" 
High  capacity  bomb  (Grossladungsbombe)  (Loading  factor 
up  to  80%) 

designation  of  a  4000  kg  high  capacity  bomb  (TM  9-1985-2, 
pp  43-4) 

Saber;  sword 

Frugmec'srion  (A/P)  bomb 

Irinwalled  high  explosive  bomb;  demolition  bomb  (Loading 
factor  up  to  75%) 

Spherical,  hydrostatically  operated,  aircraft-laid,  skip 
bomb,  known  in  the  U  S  A  as  Kurt  Apparatus  (TM  9- 
1985-2,  p  14) 

Concrete  fragmentation  bomb 

HE-incendiary  cylindrical  bomb,  contg  either  phosphorus 
or  thermit  (TM  9-1985-2,  p  51) 

Concrete  fragmentation  bomb  (Loading  factor  about  30%  HE) 

Thin  walled  HE-GP  bomb;  loading  factor  about  50%) 
fHE  cylindrical  bomb,  known  as  "Satan”  (TM  9-1985-2,  p  12)] 

[HE  cylindrical  bomb,  known  ns  "Max”  (TM  ‘>1985-2,  p  13)] 
HE  cylindrical,  thick-walled  bomb(Scmi-armr>i-piereiog  bomb) 
(1700  kg  SAP  bomb) 

Fieldwork;  entrenchemsnt 
Searchlight;  highlight 
Silencer;  muffler 
Target 
Guncotton 


,cr  )V7 


SchGtahK 

dchiessb 

Schiessb  MGr,  6.6  cm 

Schiessw 

Schles 

Schlgzdschr;  sehlZSchr 

SchlW 

ScbMi 

SchPlJ 

SchPIK 

Schr 

Schr  Mi 

SchrPatr  [such  as:6.5  cm 
SclirPatt  223  (j)l 

SchuMi;  SchMi;  Schumine; 
S-Mi 


Schutzengrnbenkunonr 

Schiessbecher 

6.6  cm  Schiessbecher  Hohlladung 

Granate 

Schiesswesen 

Schleaien 

Schlngzundschrnube 
Schleppwagen 
See  SchuM 

Schiessplarz  Jutcrbog 
Schiessplatz  Kummersdorf 
Schrapnell 
See  S-Mi 

Sclirapnellpatrone  [6.5  cm  Schrapnell 
Patrone  223  (iugoslnwisch)i 
Schtitzcnmine 


Trench  gun 

Rifle  grenade  discharger  (launcher) 

66  mm  Hollow  charge  grenade  launched  from  Schiessbecher 

Ballistics;  gunnery 
Silesia 

Threaded  percussion  primer 
Tow  cor  (motor  vehicle) 

Juterbog  Firing  Range 
Kummersdorf  Firing  Range 
Shrapnel 

Shrapnel,  fixed  round  (65  mm  Yugoslav  Shrapnel  Fixed 
Round  223) 

A/P  land  mine  (See  also  SchrMi) 


Schwpv 
SD  (B) 

Note:  Thin  bomb  was  ol 

SDHL-B 

SD  (kVR 

SdKurt 

SJK.z 

SdKfz 

(Goliath  Sdkfz  302) 

SdrGesch 
Seeflgz 
Sehr 
Set;  S 
SEL 

SelbstfLaf 
SELf;  SEL  1 
Sf;  Sfl;  SelbstfLaf 
SF 
sFH 
SFK 
SG 

SG  39 
S-Ger 
S-.Gesch 
S-Gew 
SgFl 
sGrW 
sHT 


Si 

sIG;  S1G;  sJG 

SigP 

SigR 

SigVP 

SiK  (E) 

sJG 

sJgrZ 

SK 

SK  C/12 
SK  L/45 
SK;  SLK 
Sk 

S-Ker 

SkL;  SockLaf 
SL 

sLdgV 

SLK 


Schwarzpulver  Black  powder 

Spreng,  dickwandige  Bombe  •  HE  thick-walled  bomb  (Loading  factor  20-3053) 

;o  called  "Splitterbombe”  (fragmentation  bomb).  It  was  SAP  (semi-armor-piercing) 

c  dickwandige  (Hohlladung)  Bombe  HP-HnC  tl.iek-walled  honfc:  SAP- HoC-A/T  bomb 

Small  HE  thick-wallcd  fragmentation  bomb 
Special  propellent  charge 
See  in  Vocabulary  and  under  Pnnzer 
Demolition  service  motor  vehicle 

(Goliath  Sprengdienst  Ktaftfahrzeug  302)  (Demolition  service  vehicle, carrying  prepared  charges 

of  50/ 50- RDX/TNT)  (remote  controlled) 

Special  projectile 
Seaplane;  hydroplane 
Periscope  (submarine,  tank);  telescnpe 
Second 


■Spreng,  dickwandige  (klein)  Bombe 
Sonderkartusche 
Sonderkraftfahtzeug 
Sprengdienst  Kraftfa'irzeug 


Sondergeschoss 
Seeflugzeug 
Sehrohr 
Sekunde 
See  SELf 
See  Sf;  Sfl 

Selbstiade-Einstecklauf 

Selbstfa’.irlafette 

Schutzfeder 

schweie  Feluhaubitzc 

Schnellfeuerkanone 

See  S;  SG;  S-Gew 

Schmidding  Ger'at  39 

Sondergerat 

See  S;  S-Gesch 

See  S;  Sg;  S-Gew 

Sccfliegu' 

schc  ares  C.ranatwerfer 

ec-  -„ere  Haubitze-in-Turm 

Siebel 

schweres  lnfanteriegeschutz 
Signalpi  stole 
Signalrakete 
Sigoalwerfer 

Siefried  Kanone  (Eiaenbohn) 

See  alG 

schwcrer  Jagergranatzunder 
Schiffskanone 

Schiffskanone  .  Construktion  12 
Schiffskanone  -  luflUnge  45 
Schnellfeuerkanone;  Schnelladekanone 
Socket 

Sonderkartusche 
Sockellafette 
Sac-  und  Landflugzeug 
schwerer  Ladungswetfer 
See  SK:  SLK 


Subcaliber  barrel  for  automatic  weapon 
Self-propelled  (SP)  gun  (lit  Self  propelled  gun  mount) 
See  in  vocabulary 
Medium  field  howitzer 
Rapid-fire  cannon 

Schmidding  device  39  (see  descriptive  port) 

Special  purpose  device 


Glider 

Heavy  mortar 

Heavy  howitzer  for  fortifications  (lit  Heavy  howitzer  in 
tower) 

Designation  of  airplanes  built  by  Siebel  Co 

Heury  iofantry  gun 

Signal  pistol 

Signal  rocker,  flare 

Signal  flare  projector 

Siegfried  railroad  cannon 

Heavy  fuze  for  light  infantry  shell 

Ship  cannon 

Ship  cannon  type  1912 

Ship  cannon  with  barrel  (ti&e)  45  calibers  long 
Rapid-fire  gun;  rapid-loading  gun 
Pedestal;  swivel 

Special  propelling  charge  (S-L  Ammo) 

Pedestal  mount 
Amphibious  plane 
Heavy  spigot  mortar 


(iCr  1  IK 


S-M 

sMg 

S-Mi;  S-Mine 

Note;  Abbreviation  S-Mi. 
SmE 

S-MiZ-35 
&  MiZ-44 
SmK 

Sm  KG  I’ spur 

SmK(.H) 

SmKL’spur 

S-Mun 

SMun 

sMw 

SO 

SockLaf 
sond;  S 
SondKart 
Sp;  Spt 
sPak 

SP  (B),  Spl  (B) 

SFBe  (B);  SplBe  (f») 

sPBu-41 

SpBr 

SpBu 

SP-Gesch 

Spgt;  SptGr;  SpGt 

SpgrZmK 

SPh 

SpKps;  SprK;  SptKps 

Spl  Bo 

SplGt 

SPr 

Spr;  Sp  'such  as  in 
28  cm  Wfk  Spr) 

SprB;  SprBo 
SprBr;  SprBd 
SprBii;  SprB 
(SprBii  02  24) 

Sprgldg;  SprLdg 
Sprgr;  Sogr  Gr 
Sprgr-41 

Spgr  L  (such  as  in 
15  cm  Sprgtl) 

Sprgr  mK 
Sprgr  Parr 
SprgrPatr  KP 
SprK 
SprKab 
SprKpr;  SprK 
(SprK  68) 

SprKps 

SprLdg 

SprPatr  28 

SptS-.hwP 

SprSt 

Sprzluf 

C 

SP’.'.’;  SPzWg 
sPzB;  SPBu 


Seemile 

schwere  s  Maschinengewebr 
Schrapnellmim  ;  Spreng*  und  Schrap- 
nell  Mine 

s  also  used  to  designate  a  Schiitzenmine, 
Spitzgeschoss  mit  Eisenkern 
Schiiczenminen  Ziicder  35 

'  Schtirzc&suneo  Ziinder  44 

Spitzgeschoss  mit  Stahlkcrn 
Spitzgeschoss  mit  Stahlkern  und 
Glimiiispur 

Spitzgeschoss  mit  Stahlkern  (gehoitet) 

Spitzgeschoss  mit  Stahlkern  und 

Leuchtspur 

scharfe  Munition 

Spitzmunition 


Nautical  mile;  knot  (1855  meters;  6080  feet) 

Heavy  machine  gun 

Shrapnel  mine;  A/P  mine  filled  with  shrapnel  b..lls; 
(nicknamed  "silent  soldier*’) 
usually  abbreviated  as  SchuMi  (q  v  ) 

Pointed  bullet  with  iron  core 

Pressure  type  igniter  used  in  A/P  land  mine  V.  or  in 
bounding  mine  (TM  9-1985-2,  p  299) 

Push-pull  type  igniter  used  in  A/P  land  mine  44  or  in 
some  improvised  mines  (TM  9-1985-2,  p  294) 

Pointed  bullet  with  steel  core  (AP  bullet) 

Pointed  bullet  with  steel  core  and  dim  tracer  (AP-T 
bullet) 

Pointed  bullet  with  hardened  steel  core  (auper  AP  bullet) 
Pointed  bullet  with  steel  core  and  tracer  (super  AP-T 
bullet) 

Live  ammunition 
Pointed  ball  amn-i--  Von 


schwerei  Minenwerier 

Sudosten 

See  SkL 

Minder 

Sonderkartusche 

Spreng 

schwere  Panzerabwehrkannne 
Splitter  (bombe) 

Splitterbeton  (bombe) 
schwere  Panzerbiichse  41 
See  SprBr 
See  SprBii 
Spitzgeschoss 
Spurgranate 

Sprenggranatenzunder  mit  Kloppzn- 
sicherung 

Spitzgeschoss,  Phosphor 
Sprengkap sel 
Splitterbombe 
Splittergtanate 
See  SP-Gesch 


Heavy  mortar 
Southeast 


Sjifrid);  separate 
Special  propellent  charge 
E.pl  osivc 
Heavy  A/  T  gun 

Fragmentation  bomb;  antipersonnel  (A/P)  bomb 
Concrete  fragmentation  bomb 
Heavy  tapered-borc  gun 


Pointed  bullet 
A  shell  with  tracer 

HE  shell  fuze  with  folding  safety  device 

pointed  bullet  with  phosphorus 
Detonating  cap 

Fragmentation  bomb;  splinter  bomb 
Fragmentation  shell 


Spreng 

(28  cm  Wurfkorper  Spreng) 

Sprengbombe 
Sprengbrand 
Sprengbliehse 
(Sprengbiichse  02/24) 

Sorengladung 
Sprengranate;  Grauate 
Sprenggranate  41 
Sprengrahateladung 
(15  cm  Sprengranateladung) 
Sprenggranate  mit  Klappensicherung 
Sprenggranate  Patrone 
Sprenggranate  Patrone  fur  Kampfpistole 
See  SpKps  and  SprKpr 
Sprengkabe! 

Sprengkbrper 
(Sprengkorper  68) 

See  SpKps 
See  Sprgldg 
Sprengpatrone  28 
Sprecgschwarzpulver 
Sprengstoff 
Spreizlafette 

Pulver  fiir  scharfe  Munition 
Schiitzenpanzerwagen 
schwere  Panzeibiicbse 


High  explosive 
(2  BO  nun  t|E  Socket) 

(High  explosive  bomb) 

HE-Inc  filling 
Demolition  slab 
(Demolition  slab,  1  kg  TNT) 

HE  charge;  demolition  charge 
High  explosive  shell 
HE  shell  for  tapered  bore  gun 
HE  filling  for  shell 
(150  mm  HE  shell) 

HE  shell  with  folding  safety  device 
HE  round  of  fixed  ammunition 

HE  grenade  for  rifled  bore  signal  pistol,  caliber  27  mm 

Blasting  ignition  cable 

Blasting  charge;  demolition  cbargi- 

Prepared  demolition  charge,  203  g  picric  acid 


Demolition  cartridge,  100  g  TNT 

Blasting  black  powder 

Explosive 

Split-trail  carrioge 

Powder  for  live  ammunition 

See  in  Vocabulary 

Heavy  A/T  rifle 


tier  U*J 


U.8/2.0  rm  SPzBii  41) 

(2.8/2. 0  cm  schwcre  Panzcibuchec  41) 

128'20  mm  Tapered  bore  A/T  rifle  41) 

sPzKpfWg 

schwerct  Panzerkampfwagen 

Hec-y  tank 

sPzSpVg 

schwerer  Panzerspahwegen 

Heavy  armored  scouting  (reconnaissance)  car 

SR 

Sehrcbt 

Periscope;  telescope 

Srlt 

Schraiibkappe 

Screw  cap 

sS 

schwcres  Spitzgeschoss 

Heavy  pointeJ  bullet  with  metal  jacket;  streamlined 
(boat  tail)  bullet 

s  s 

Zeitschrift  filr  das  gesemte  Scbieas- 

Journal  of  Psopellants  and  Explosives,  now  culled 

• 

nod  Sprengatoffwesen 

Explosivstoffe 

89 

schwerste;  uberschwere 

heaviest;  supetheavy 

ssA 

schwerste  Artillerie 

Heaviest  Artillery  (corresponds  to  American  Heavy  Anille'v) 

f.SmK. 

schwetes  Spitzgenchoss  mit  Kern 

Heavy  pointed  bullet  with  cote 

Sc 

Stahl 

Steel 

St 

Stellsrift;  Stellschlussel 

Fuze  setter;  Fuze  adjuster  wrench 

Stabo-B(such  as  in 

Stachelbomb; 

Nose  spike  (faze  extension  rod)  [HE  cylindrical  bomb  having 

Sc  50  Scabo) 

(Sprengcylindtis.'he  Bombe  50  Stsbo) 

a  one  piece  body  with  a  threaded  lug  forged  to  the  nose  of  the 
bomb  and  a  spike  (TM  9-1985- .2,  p  6)1 

Stahl* 

Stahlwerks 

Steel  works 

Stb 

Stab 

Staff 

ScbP 

Stabchenpulve? 

Chopped  tube  propellant 

ScbP 

Staubpulvet 

Finely  granulated  black  powder 

StB(B) 

Stabbtandbombe 

Stick  type  incendiary  bomb 

r  iMi 

Stiandmine 

Beach  mine;  shore  mine 

S:g  (black  stencilling) 

Stahlguss  (granate) 

Case  steel  shell 

Stg;  Stggr 

Stahlgeschoss  ;  Stahlgussgranatr 

Light  ca.q*  *hi*ll  of  cast  steel  (TM  9-1V85-3#  p  349) 

Sthg:  StHg;  StiGt 

StiGt  \  , 

Steilhandgranate;  Stielgranate 

See  Sthg 

Stick  hand  grenade;  redded  or  potato  masher  hand  grenade 

StK 

Stahlkern 

Steel  core 

sea 

Sr'dssel 

Tappet;  hamuer(Fz) 

Sto-Mi 

Stoekmioe 

A/P  concrete  picket  type  mine 

Sto-Mi 

Stolperdrahtmine 

Trip-wire  mine 

StP 

Sternenpulver 

Star  propellant  (flat  6  pointed  srars) 

StrP  '  ■:).  ' 

'■<  Streifcnpulver 

Strip  propellant 

StuA 

Sturmartillerie 

Assault  artillery 

StuG;  StuGesch 

Sturmgeschutz 

Assault  gun  (self-propelled) 

StuG  -44 

Stunngewchr  -44 

Stormtrooper’s  rifle  (previously  called  MP-44) 

Stull 

Sturmhaubitze 

Aarault  howitzer  (self-propelled) 

StuK 

Sturmkanone 

Assault  cannon  (self-propelled) 

St  uka 

Sturmkampfflugzeug 

Dive  fighter-bomber 

St  u  StSt 

Stcaael  und  Stosselschraube 

Tappet  and  tappet  screw  (Fz) 

StZ 

Scechziinder 

Inserted  igniter 

Stzb 

Sturzbomber 

Dive  bomber 

StzSr 

Stutzschraube 

Support  screw 

Sulfittri 

Sulfittrinittotoluol 

TNT  purified  by  No  sulfite 

SVA 

See  under  Warplants,  etc  in  descriptive  part 

sv 

Scheinwerfer 

Searchlight 

SW 

Siidwest 

Southwest 

»w 

schweter  Verier 

Heavy  smoke  shell  mortar 

Swb  [such  as  in 

Schwenkbahnbettung 

Turntable  platform 

[Turntable  platform  for  railroad  cannon  5) 

SwB  K5(t)] 

[Schwenkbahnbettung  fur  Kanone  5 
(Eisenbahn)] 

sWG 

sc  h  were  a  Wurfgerat(Werfergerat) 

Heavy  smoke  mortar  equipment 

sVuR 

achwere  Vutfrahmen 

Heavy  framework-type  rocket  launcher 

SZ;  SZerl 

Selbstzerleger 

Self  destruction  charge  (Proj) 

T 


T;  Tk 

Tank 

Tank 

T 

Tempcratur 

Temperature 

t;  To 

Tonne 

Metric  ton  (1000  kg  =  2205  lb) 

T;  Torpj  Tp 

Torpedo 

Totpedo 

T  (marked  on  a  fuze) 

Trolitul 

Fuze  body,  such  as  ■■  "WgrZ  T”  made  of  plastic 
material  "Trolitul’* 

(0 

tschecho-slowakisch 

Czechoslovakian  (marking  on  equipment) 

T;  Tu 

Turm 

Turret;  tower 

TAL 

See  vuvder  Warplaats, 

etc  in  deicriptive  part 

tier  f.|(i 


tato 

Thr.-.o 

Tcilk-iti 

T-Fnllr 

TG 

Til 

TIiDrK  (I.) 

ThK 

Tluir 

Tk. 

TK 

Tkst 

T-Mi;'  TMI 
TMiZ 
T  Mun 

TMZ-35,  42  and  43 


Tuschenimmition 

Tag-Tonne 

Torpedobnots'  Kanonc 

Teilkaituschc 

TankfalU- 

Turmgc  schiitz 

Turmhaubitze 

Theodor  Bruno  K.anone  (Eiseiibal.nl 

Theodorkanone 

Thtiringen 

See  T;  Tk 

Turmkanone 

Tunkstelle 

retlermine 

Tcllermineuzunder 

T-Mun 

Tellcrininenzunder,  33,  42  und  43 


To  See  T;  To 

^°Mi  Topfminc 

TotP  See  T ;  Turp 

TorpMotB  Torpedo  mororboot 

Tp  Trunsport 

Tp  (red  or  black  stencilling)  Tropenmunitioo 

Tr;  Trbldg  Treibladung 

TrMi  (such  as:  KgTrMi  42)  Treibmine  (Kugeltreibmine  42) 


TS 

TS 

TStz  (such  as 
21  cm  TStz  DO-Wu) 


Treibspiegel 

Treibspiegelgeschcss 


Small  arms  amn.unitiou  in  poaches 

Metric  Tons  per  day 

Torpedo  boat’s  heavy  gun 

Partial  propellent  charge;  increment  charge 

Tank  trap 

Turret  piece  (gun) 

Turret  howitzer 

Theodor  Bruno  railroad  cannon 

Theodor  cannon 

Thuringia 

Turret  cannon 

Filling  station;  gas  station 

Disk-type  A/T  mine  (TM  9-1985-2,  p  270) 

Igniter  for  disc-type  A/T  mine 
Tank  ammunition 

Types  of  pressure  igniters  for  use  in  various  T-Minen 
and  Pilz-Minen  (TM  9-1985-2,  pp  301-53 

Pot-shaped  land  mine 

Torpedo  motor  boat 
Transport 

Ammunition  suitable  for  use  in  tropical  climate 
Propellent  charge 

Floating  (unnnchored)  automatic  contact  mine 
(spherical  floating  mine  42) 

See  in  Vocabulary 
See  in  Vocabulary 
Meaning  unknown  to  us 


Tu;  T 
TuMg;  TMG 
TVA 


1  urm  Turret;  tower 

Turmmaschinengewehr  Turret  or  tower  machi-.e  gun 

See  under  Warplnnts  (Descriptive  section) 


u 


(u) 

u 

U  (black  stencilling) 
U;  U-Boot 
UA 
lib 

Ub  (white  stencilling) 
UbAl 


und 

ungarisch 

Unterlafette 

Unterrichtsgeschoss 

Unterseeboot 

Unterseebootsabwehr 

tf  bung 

ifbungsgeschoss 
(jbungsgesrhns*  mit  Aiumini'ji 


tlbB  (white  stencilling)  libuogsgeschoss  B 


Ubg;  UbGr 
»• 

Ifbkli 

If 

UbR  (white  stencilling) 

libs 

thiSprK 

iibw 

Uffz 

jlfc/M;  Uiodr/M 

Ult 

UKV 

ifLdg 

umg 

(92  umg) 

uml 

UtvK 

UV 


Ubungsgranate 
Ubungsmine 
Ubungsgescboss,  Rot 
Ubungsgescboss, Schwaiz 
(ibungtsprengkorper 
Ubungsgescboss , Weis  a 
Unteroffizier 
ymdrehungen  pro  Minute 
Ubertragungs  Kotper 
llltrakutz  r*l!e 
,  libettragiwgsladung 
umgearbeitet;  umgeandcrt 
(92  uageiindert) 
umlnborien 

Ubrweik 


and 

Hungarian  (marking  on  equipment) 

Bottom  gun  carriage 

Instruction  (practice  or  drill)  projectile 

U-boat;  submarine 

Defense  against  submarines 

Practice 

Practice  projectile;  shell  containing  black  powder 
Practice  shell  giving  on  burst  a  bright  flesh 
(due  to  the  presence  of  AI) 

Practice  shell  giving  on  burst  a  cloud  of  smoke 
(due  to  the  presence  of  sulfur  trioxide) 

Practice  shell;  drill  shell 
Practice  mine 

Practice  shell  giving  red  smoke  burst 
Practice  shell  giving  black  smoke  cn  burst 
Dummy  blasting  charge 
Practice  shell  giving  white  smoke  on  burst 
Noncommissioned  officer,  corporal 
Revolutions  per  minute  (rpm) 

Induced  detonation  charge 
Ultraabort  wave  (Rad) 

Propagation  charge;  primer  charge 
reworked;  coaverted;  modified 
(1892  pattern  converted) 
equipped;  outfitted 
U-boat  cannon  (such  as  149  mm) 

Clockwork  mechanism  (Fz) 


Uhfwetkzun-Jer;  Uhrzlloder 


Clockwork  fuze 


ll/.j  UWZ 


V 
v 

v;  verb 

V (such  ns 

5  cm  PzgrPatr  42  V) 

v 

V;  Vcrg 

V-l 

V-2 

V-3  or  HDP 

V  (in  fuze  designation) 

(1/V) 

(2/N) 

(0.05  Sek  V) 

VA,  V,A,  etc 

7DM  .  i  i  '■'< 

VetfOKH 


V 


Veriiuderung 
v  erbesaert 
vrrboten 

Vetbundge  s  cHo  s* 

(5  cm  Panzergranate  Patron-  Verbund- 
geachosa) 

▼ereinfacht 

Vergeltung 

Vergeltungsweffe  Eins 
Vergeltungxwrffe  Zwei 
Vergeitungawaffe  Drei 
Vetzogsrung 
(Etate  Verzogerung) 

(Zweite  Verzogerung) 

(C  05  Sckcuden  Verzogerung) 


Change;  alteration;  modification 
improved 

forbidden;  prohibited 

Compound  (jacketed)  ptojectile 

(50  mm  AP-T  fixed  round  ammo,  pattern  42  with 

jacketed  projectile) 

simplified 

Retaliation;  reprisal;  revenge 
Retaliation  weapon  1  (V*l)  (See  Descriptive  part) 
Retaliation  -weapon  2  (V-2)  (See  descriptive  part) 
Retaliation  weapon  3  (V-3) 

Delay 

[First  delay  (shoot  delay)! 

[Second  delay  (long  delay)! 

(1/  20th  second  delay) 

Types  of  atainlesc  steel  igenerally  contg  Ni>Cr,Mo 
and  used  in  German  acid  and  explosives  plants 


See  under  Varplanta  (descriptive  section) 

VorfUguag  ties  Obetkommandos  des  Army  Regulations 


Heerea 


Vetg 
Verh 
vetl  A 
Verrgl ' 

Vers 

Vera  Anat  * 

VersAns't  Hdfw 

VeraBt 

VcrachwL.tf 

verst;  Vend 

VetzZ 

vf 

VG  1 
Vierlg 

rk:  Vk  (black  stencilling) 

Vkkh  i'/"; 

vkL’apur 

VLdg 

VM-rtoff 

vnull;  Vo;  V-Null 

Vorb ' 

York  art  ,  1 


See  V;  Verg 
Verhiiltnis 
verlastere  Artillerie 
Verriegelung 
Vet  anger 
Verauchsanatalt 

Versuchsanstalt  filr  Handfeuerwaffen 

Versuchsboot 

Verschwindlafette 

verstarkt 

Vcrzogcrungsziinder 

vereinfaebt 

Volkssturmgewehr  Eins 

Vierling 

verktirzt 

VerkUrztekammerhUl  se 

verkurztze  Leuchtspur 

Verbesserteladung 

Victor  Meyer  Stoff 

Velocitas-Null 

Vorholer 

Vorkartusche 


Vorl  Vorlauf 

Vorl  Vorlage 

votm  vormals 

Vorn-;vorne  - — 

Vp;  VpGeacb  Verpackungsgesclioss 

VRp  verkurztes  Rohrenpulver 

Vtst  Vorstecker 

VStA  Vereinigte  Staten  von  Ametika 

VtzZ;  Yz,  Verzugszlindung 

VrzZt;  VZt  Verzugszeit 

Verzogerungsxunder 
Vorzugazucder 
Verzogcrungazbnder  80 


Vz 
VZ 
VZ 
VZ  80 


Relation 
Pack  artillery 

Locking  mechanism  (weapons);  barricade 
Misfire;  dud 

Experimental  station;  research  laboratory 

Experimental  station  fot  small  arms 

Experimental  boat 

Retractable  gun  mount 

reinforced 

Delay-action  fuze 

simplified 

See  in  Vocabulary  and  under  Weapons 

See  in  Vocabulary 

shortened 

Shortened  central  tube  (shrapnel) 

Shortened  tracer  trail 

Adjusted  charge  (lit  Improved  charge) 

A  camouflaged  name  for  Mustard  gas 
Initial  velocity;  nuzzle  velocity  (Proj) 

Countenecoil  mechanism 

Front  increment  charge  in  separate-loaded  ammunition 
(See  also  Teilkait) 

Countenecoil 
Flash-reducing  wad 
formerly 

Front;  anterior  (charge,  etc) 

Dummy  round  for  vehicle  loading  practice 
Tubular  propeilanc  cut  i  o  short  lengths 
Safety  pin  (bomb,  mine,  grenade);  lug  (fuze) 

United  States  of  America 

Safety  fuzing 

Safety  time  (in  fuzing) 

Model  designation  (Czech  >uzes) 

Delay-action  fuze 
Safety  fuze 

"All-ways  action  "  fuze  described  in  TM  9-1985-2, 
p  189;  used  in  V-l  bomb) 


(,cr  347 


V 

V;  Wa 
W 

V 

V  (such  as 

2  cm  SprgtPatf  L'spur  W) 

W;  Wehr  Win 
W  (white  stencilliug) 

w 

W;  Weif;  Wrf 
W 

V  (in  shell  designation) 
Wa 

WaA 

Wabo 

WaF 

Wag 

WaPrilf 

T  A  S  A  -C  ;  WAS  AG 


Wachc 

Wallen 

Offizier  des  Waffenwcscns 
Wagen 

Warmeubertragung 

(2  cm  Sprenggranale  Patrone  Leuchcspur 
Witrmeuberttagung) 

Wehfmacht 

Weicheisenkern 


Wolfram 
See  W,  Wa 
Heeren-Waffenamt 
Wassetbombe 

Forschungsubteilung  des  Heeres- 

waffenamts 

Wagen 

See  under  Warplants  (descriptive  section) 
.  Wc siitt! isc !•- Anhalii  sche  Akticngeseil* 
schaft 


Guard;  watch;  sentinel 
Armc;  weapons;  ordnance 
Ordnance  officer 
Wagon;  vehicle 
Heat  transfer 

(20  mm  HE-T  fixed  round  self-destroying  by  heat 
generated  by  tracer) 

Armed  Forces 

Soft  iron  core  projectile 

white 

Shell  mortar;  launcher  (rochet,  signal) 

West 

AP  subcaliber  shell  with  tungsten  carbide  core 

Army  Ordnance  Office 

Depth  charge  or  bomb  (lit  Water  bomb) 

Research  Section  of  Army  Ordnance  Office  (See  also 
under  Warplnntg,etc) 

Wagon;  vehicle 

Westphalian- Anhalt  Stock  Company 


WC  (such  as  in 

NC  50  WC)  (50  kg  Nebelcylindrische  Bombe  WC)  pp  58*9) 

WF.M  Wsffenentgiftungsmittel  Liquid  preparation  for  decontamination  of  weapons 

Werf  See  W;  Wetf 

Wfgr  Werfergranate  Mortar  shell;  rocket 

Wfk;  WK;  WrfK  Wurfkorper  Special  projectile  for  signal  pistol  such  as  Very  pistol 

Example:  WK  361  LP  (Wurfkorper  361  fur  Leuehtpistole)  HE  grenade  (egg  shape  with  stem)  used  for  26  mm  sigosl  pistol 
Note:  Abbreviation  Wfk  was  used  also  to  designate  some  rockets,  such  as  32  cm  Wfk  MF150,  28  cm  WfkSpr  and  30  cm  WkSpr  42 
(TM  9-1985-2,  pp  251-254) 

Wgr,  WGt  W'utfgranaie  Mortar  shell;  rocket 

Wgr  Grunr  Wurfgranate, Griinring  Chemical  rocket,  such  os  150  mm  pattern  41,  with  green 

ring 

Wgr  Nb  Wurfgranate  Net  el  Mortar  smoke  shell;  smoke  rocket,  such  as  150  mm 

WgrPatrLP  Wurfgranate  P  .troi  e  fur  Leuehtpistole  HE  mortar  round  for  signal  pistol 

Examples:  2.6  cm  WgrPatt  326LP  (26  mm  HE  round  with  petcussioo  fuse,  for  signal  pistol)  and  2.6  cm  WgrPatr  LPmZZ 
(26  mm  HE  round  with  time  fuze,  for  signal  pistol) 

VgrSpr  Wurfgranate  Sprenggranate  HE  mortar  shell  or  HE  rocket 

Example:  15  cm  Wgr  41  Spr  (150  mm  HE  rocket,  spin  stabilized  and  21  cm  Wgr  >12  Spr  (210  mm  HE  spin  stabilized  rocket) 

(TM  9-1985-2,  pp  245  and  249) 

WgrZ;  WZ  Wurfgranatenziinder  Mortar  shell  fuze 

Note;  According  to  TM  9-1985-3  (1953),  p  545  the  WgrZ  is  a  fuze  for  infantry  gun  or  howitzer 


Marking  on  a  50  kg  cylindrical  smoke  bomb  (TN  9-*985-2, 
pp  58-9) 

Liquid  preparation  for  decontamination  of  weapons 


Mortar  shell;  rocket 

Special  projectile  for  signal  pistol  such  as  Very  pistol 


VH 

W1FO 

Wimp 

WiSp 

WK 

wKh  (white  stencilling) 
wKhNb 


WurfgranatenziinJer,  Ttoiitul 
Wehrmacht-Heet 

See  under  Warplants  (descriptive  section) 

Wimpel 

Winkelspiegel 

See  Wfk;  WK;  WtfK 

weite  Kammethlilse 

write  Kammethlilse,  Nebel 

Wehrmaebt-Luftwaffe 
See  Wurfldg 
See  Ml;  Wehrm 
Wehrmacht-  Marine 
Wurfminenzunder 
Wienet-Neuatadt 

Waffenoffiziet 

Wachposten 

Wurfelpulvet 


Mottar  shell  'uze  with  body  made  of  polyetyrere  plastic 
material 

Armed  Forces  Army  (marking  on  vehicles) 

Pennant;  streamer 
Protectoscope  (Tk);  periscope 

Wide  central  flash  tube  (burster) 

Mortar  smoke  shell  with  solid  filling  and  wide  central 
flash  tube 

Armed  Force,  Ait  Corps  marking  on  vehicles 


Armed  Forces,  Navy  (marking  on  vehicles) 

Mortar  shell  fuze 

Designation  of  airplanes  bl'ilt  by  Wiener  Neuotiidter 
Flugzeugwerke,  Austria 
Ordnance  officer 
Sentry  post 

Flaked  propellant  (in  small  rectangular  tablets);  dice 
shaped  propellant 


Ger  343 


VPC/88 

Wrf 

W’sm  (in  rocket 

3.6  cm  RSpr  400  Wsm) 

WTP 

Wu  (such  as  in 
21  cm  BdStz  DO-Wu) 


Wurfelpulvcr(Construktion  88 

See  W,  Wetf 
Weismann 

(8.6  cm  Raketcn  Spreng  400, Weismann) 
Westtaschcnpistole 


Flaked  propellant,  type  1R88  (First  German  military 
smokeless  propellant) 

Name  of  designer 

(86  mm  HE  rocket  400,  Weismann) 

Vest  pocket  pistol 
Meaning  unknown  to  ua 


Reduced  propelling  charge 

[  105  mm  Steel  Shell  345  with  reduced  propelling  charge 
(French)] 

W VA  See  under  Wrrplants  (descriptive  section) 

WW  Waffenwerkatatt 

WZ;  WgrZ  Wurfgranaezunder 

WZ  36;  VgrZ-36  Wurfgranstzunder  36 

Wzg;  V'Zg  Werkzeug 

WZgPatr  See  Wetkzeugpatrone  in  the  Vocabulary 


Weapon  repair  shop 
Mortar  shell  fuze 

Mortnr  shell  fuze  (TM  $-1985-3,  p  404) 
Tool;  implement 


Vt-fldg;  WL  [such  as  in  Wurflsdung 

10.5  uu  Stgt  345  m  Wurfldg  [10.5  cm  Stahlgrannte  345  mit  Wurf- 
ladung  (Ol 


Z 

Z;  Zt 
Z;  Zerst 
Z;  Zlg 
Z 
Z 

Z;  Zg 
z 

Z;  Zd-  Zdr 
Z;  Zus 
Za;  ZgA;  ZA 
ZaC;  ZgAC 
ZaS;  ZgAS 
zB 

ZB  (black  stencilling) 
ZC  (B) 


Zeichnung 
Zeit 

Zerstorer 
Zerlegung 
Ziel 
Zoll 
Zug 

Zugkraftwagen 
Ziinder 
See  Zus;  Z 
Zeugsmt 
Zeugsmt.Csssel 
Zeugsmt  ,Spandau 
zum  Beispiel 
Zwischenbodengeschoss 

Cementcylindrische  (Bombe) 


Drawing;  blueprint;  design 
Time 

Destroyer  (Navy) 

Self-destruction 
Target;  objective 
Inch;  custom  duty 
Train;  pull;  groove  (rifling) 

Prime  mover  truck,  tractor 
Fuze;  igniter 

See  in  Vocabulary 
Ordnance  Department,  Casael 
Ordnance  Department,  Spandau 
for  example 

Diaphragm  shell;  large  caliber  shell  provided  with  a  solid 
partition 

Cement-cylindrical  (bomb) 


Examples:  ZC  10,  ZC  50  and  ZC.  250  (Concrete  practice  bombs  described  in  TM  9- 1985-2,  pp  62-65) 


Zd  See  Z;  Zd;  Zdr 

Zdg  z’undung 

Zdh;  Zdht  Zundhiitcb»n 

Zdlg;  ZdL;  ZL  Zundladung 

Zdlg  A; 

Zdlg  B 

Zdlg  C/98  Sec  under  Booster  in  the  descriptive  part 

Zdlg  C/98  Np 
Zdlg  36  Np 

ZdldgB;  ZLdgB  ZundUdungsbiichse 

ZdMitt  Ziindmittel 

Zdr  See  Z;  Zd;  Zdr 

Zdsehn  Zundschnur 

ZdachnANZ  Zundschnuranziinder 

ZdschnANZ-39  Zundschnuranziinder-39 

Zdschr;  ZSr  Zundsebrnube 

ZdschrFu  Zundschrauben  Futter 

ZdSt  Zundcrstreuucg 

ZdV  Ziindverbindung 

ZDZ-29;  ZuDZ-29  Zug-  uod  Druck  Ziindet-29 

Zrhnlg  (auch  as  Zehnling 

(15  cm  NbW  Zehnlg  42)  (15  cm  Nebelwerfer  Zehnling  42) 

ZciUt  Zsllstoff 

ZentrW  Zentrierwulst 

Zcrl  Zerleger 

ZerlFg  Zetleger,  Fliehgewichts 


Firing;  detonation;  priming 
See  in  Vocabulary 

Booster  charge  (lit  ignition  charge);  auxiliary  booster 


Booster  bushing 

Priming  or  igniting  substance 

Safety  fuse  (lit  Igniting  string) 

Igniter  for  safety  fuze 

Friction,  pull  type  igniter  pattern  39  used  for  the  ignition 
of  safety  fuze  in  demoVton  work  and  for  netting  off  aocae  improvined 
mines  end  booby  trap  i  (TM  9-1985*2,  p  285) 

Threaded  percus-uoe  primer 
Threaded  bushing  fo  :  percuaaion  primer 
Dispereion  caused  I  y  fuze  differences 
Relay  (Fz) 

Pull  and  pressure  type  igniter,  pattern  29,  for  use  in  A/T 
and  A/P  lund  mine  >  (TM  9-1985*2,  p  202) 

Ten-tuber 

(150  mm  Ten-barreled  smoke  rocket  launcher) 

Cellulose 
Bountltt  (Ptoj) 

Self-destruction  element  (Fz) 

Centrifugally  operated  self-destruction  element  in  fuze 


tier  M4 


Zerleger,  Pulvcr 
Zerleger,  Pulvctsctz 
Zerlegungszunder 
zersprengt 
Zerstauber 
See  Z;  Zerst 
ZersttLung 
Zettrummerung 
Zielfernrohr 
Ziffer 
zu  Fuss 

Zielfernrohr  4-fach 
Zwi  schenfrequenz 
'■>,  ZF  (such  as  io  Zf  Hbgr)(Zunder  fu,  Haohegranate) 
?  8  Sec  Z;  Zg 


ZrA 

Sec  ZA;  Za 

ZglU 

.  Zeugheus 

ZielF 

Zielfernrohr 

Zielgew 

Zielgewehr 

Zielmun 

Zieimunmon 

Zit 

Zitadelle 

Zk 

Ziindkerze 

Zkw 

Zugkraftwagen 

7! 

Zinklegierung 

ZL;  ZdL 

Zundlunte 

ZL 

Zwischenladung 

Zl.dg 

See  Zdldg;  ZLdg 

ZIPS 

■ ;  ;  See  ZerlPS 

ZM 

Zugmaschine 

ZmZ 

Zticder  mit  Vcrzogerung 

Zn  (narking  on  equipment)  Zink 
Zldg  See  ZusLdg 

ZSnZ  See  ZdachnANZ 

ZSprLdg  See  ZusSprLdg 

ZSr  See  Zdscbr 

ZSrF  fid  leilT  Zundschraubenfutter  fur  die  Htilse  der 

leichten  Haubiize-in-Turm 
ZStM  Zunderstellmarchine 

Zt  Zeit 

Ztschr  Zcitschrift 

ZtZ;  ZZdr;  ZZ  Zeitzllndef 

ZtZdsc'nn  Zeitziindschnur 

ZuDZ;  ZOz  See  ZDZ 

Zus;  Zu;  Z  Zuratz  ..  . 

ZusKart  Zusatzkartusche 

ZusLdg  Zusatzladung 

ZusSprLdg  Zusatzsprcngladung 

Zus 7.  40  Zusatzziinder  40 

ZUV  Zunderuhrwerk 

ZuZZ-35  Zug-  und  Zetachneidezum:er-35 

ZV  Ziindetvorrichtung 

ZVer  Zeugv  erwaltung 

Zw;  Zwill  Zwilliog 

ZVB  See  under  Warplaots  (descriptive  section) 

ZwL  Zwillingslafette 

ZwMG;  Zwi  11  MG  ZwilUngamaschinengewehr 

ZwSk  42;  ZwillSk  42  Zwillingssockrt  42 

ZwittFz  Zwitterfahrzeug 

Zyl  Zylioder 

ZylP  Zyliudetp  ulcer 

ZylVetschl  ZyliodervetscWluss 

ZZ  See  ZtZ;  ZZdr 

ZZ  (such  as  ZZ  1505)  Zerlegungsziinder  1505 


Black  powder  burning  self-destruction  element  in  fuze 

->amc  an  above 

Self-destroying  fuze 

dispersed;  scattered;  blown  up 

Spraying  apparatus  (CVS);  sprayer,  diffuser 

Demolition;  destruction 
Demolition;  destruction 
Telescopic  sight  (arms) 

Cipher;  numeral 
afoot;  on  foot 

Rifle  sighting  telescope,  4-power 
intermediate  frequency  (Rad) 

Marking  on  a  point  detonating  fuze  located  under  ballistic  cap 

Arsenal;  armory 

telescopic  sight 

Subcaliber  rifle  (lit  Target  rifle) 

Subcaliber  ammunition  (lit  Target  ammunition) 

Citadel 
Spark  plug 

Prime  mover  truck,  tractor 
Zinc  alioy 

Slow  match;  ignitiog  cord;  fuze  igniter 
Intermediate  blasting  charge  (combat  engineers) 

Prime  mever,  tractor 
Dcltv-action  fuze 
Made  of  zinc 


Bushing  for  threaded  percussion  primer  for  cartridge  of 
light  tower  howitzer 
Automatic  fuze  setter  (AA  Arty) 

Time;  period 
Periodical  publication 
Time  fuze  (TiFz) 

Time  saiety  fuze 

Addition;  extension 

Secondary  propellent  charge  (in  separata  loaded  ammo) 
Supplementary  charge  increment 
Supplementary  charge  of  HE 
Mechanical  autiwithdrawol  type  fuze,  pattern  40 
(TM  9-1985-2,  pp  177-8) 

Clock  mechanism  fuze 

Pull  and  tension  wire  release  igniter  used  with  S-Minc,  some 

prepared  charges  and  booby  traps  (TM  9-1985-2,  p  290) 

Austrian  name  for  fuze 

Ordnance  department  administration 

See  in  Vocabulary 

See  Zwillingsgsstell  in  Vocabulary 
See  in  Vocabulary 

Twin  gun  swivel  (pedestal)  pattern  42 

Half-track  vehicle 

Cylinder 

Propellant  in  cylindrical  grains 
Cylinder  lockiog;  bolt  action 

Self-destroying  fuze,  pattern  1505 


ZctlP;  Z.erlPv 

ZerlPS;  ZIPS 

ZerlZ 

zetspr 

Zerst 

Zers 

Zerst 

7.erti 

ZF 

7.  < 

zF 

AF-4 

ZF 
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zz  . 

t'iampl<- 

rZ 

ZZ?;  Z. 
ZylP 
</\ 

nUllCtV 
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Zug  ztindcr 

•  Z?-55  (pull  type  igniter  used  with  ..-‘p  i  ■  .,y 

i ■  Pooby  traps  and  stock  mines)(Tte  o»  " 

rut  Zeit 

Vv  Zuadetzri  i 

Zyltndeiv 
P  orchii. e  ■  <-r 
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••  .  (pull  or  pressure  type  igniter  used 
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